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6joXs>jo 






aj I C (_,_3 J j aj (_yJ.II i4_ljLljJI 3_<_cbj^ (jj 

^yJJ jljJ 0' tl^- - 1 Switches ((7c_uLfli,!» (jl i-jjjjjLsJI 
(jj/LJI (jLi t_j^>-jl ,.U"a OFF «(J2SI » j I ON «7tja!» 
0j_l1j pj_i tjjrJjCJJ (_j-J| (j^ «i i niia (Jjjj£Lj Ju3 I i^aJl 

jJsj .(jjjLJI (j^ 3JL»-Lcu]I 3 jjlr VI ' aJjj (_£JJI jjfc 
]}l 4jl^L>J1 (_ 3 J3 (j-*Jj^ c_)Lfu JjoH -* j" >1 ^j i ul (_^^>J 

3jJ I Hill (__r^ 3JL<-u-0 (_^>- LlJjL>- (jl JlJLJ ifjrlj.il>-] 
ULv 4JI i2< I ii* -ijjjl (_jtC l(j<J0-v ,j2j ^IJlC.1 I g-L3 

(_i I Lflj «LJLa "jjj i ntl (__,lr . jj^c (__;! . IjJlx. i_^I 

(_^a Jbj^j ^J-^-1 (J I 0JJLJ *_lLs"joiJ 2l (jLj!LijLj jj * mi t 

.j-jSLl-JI 
?(__ r jiuJ Jj->-j ^ <lj| 3jI JlJI jllo (Jj-ill LoljJ i_jjlj 
(jjjd! dllljl ^ jl oIjlcVI ^ Jj-oLia ^jL 

fuLjJI ^ylxa ■ L^-lLCli Q>a>2j j? ".sir: L$Jj.U-ClluJ l*Ui ^l i^LiicVl U ..^ 

4JL>-jl Lufc t_^=J (_£ JJI Jl;L>-jJI (_jJL<JL>JI (Jjj^jJIj ■" 1 1 m Vl «JlJ» (jj S^l in i I I 

ijili^jJ! ^liJjl(j^ J _ h uaJl jaoL^u^ji (> ->-- ^ »>^ u ^ 

' ** ** . ifUgJe H Jl 
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^^aJI 



(_£ jJI jjU'tl 4JL1 (j£L«-« ^==-> J •'■**< ct^ - i ' jLj> -^ <SO^ ' '" "~*J O^*^' (J-° 

(j_« «L_Ll*_« lLsLxjI 4j>JL»_a (_^3 ^ys\s>- * )j I 1 u] ^i^. (j^ > 1 nil ( 3 Jl I (J^L>. IjJa 

J uti]\ L$jjl>-J (Jjl 1 11 1,1 Ojui JlCiLjiJj . I j*'* Ll<jJiJ>Jlj L$J aLoHaVIj (Jjl mil 

. CjLuIou^JI *_o (J^uilII (_ji£- SjjLill LuSji ct^- SJljP-^J! CjL3jL>JU /o-Aj . 

«Luu^_ui!lj «Li£.L»i>-2l ^tS^JI (a^JiisLiiiJ (_yl^ I J 1 qj ■- 1 " (_jjJI -^JJJitl (_j-^ V"*^ 

■? ■ 11 

d Laj 1 mj L^LuJ L&j-j-jJuj 3-ijjtilLi LijLji>-l jlj 0" . nU (_£j^ej (jl£ CjLiil! 

Ja3 Sj^j^: <UK JSLa 5ajU;tl .slj^VLi fcXnimj c.ltv. ,„tl jjJs SjLl3.>j 

. LA-La JV ^§J^>- 2l PU M|2| J* l"l I ill J t»M nii 1 (j_« S^_«j (_ T 1^ J I Jl>-1j *^-^u (_7-^ 

5jjj£LII .il jLC^Vl (jrtJ i2jLs}L»JI ^1 LtaxuajL j j mi" j! JlclVI 4-JL<ia (jl j I jbfc 
JJlX. (JSLI 4_>jjSLo jj-oj -iL*j| (_£' •<ji9'*"^ f-j-iiaj-a '-y^ L*l!ji *j j » 1 a 11 j 
aj U -^ J'v ,"ij 4_*j^Lo jj-oj jj^SjJj . jl JlCi^I (_5-l^. L^J^>o (_tJ-!I Cj LlUjlL! j 
Jljj>JI jjjJuJIj jjjtv.lt JjLS (_gjjx. aLLsj (_jJI (jLcojjJI J j j 1 11 (^ A n ( nL>- 

iVji iLl! ^j^j j^ .4jjjj(JI (JjLuiII (Jj>J AJ^Ltl j-iSLaltl (j-oj (j-o j ^"-^j 

LLLS-OJ £|Jl3 1 LuiJJ i3Jl_«Ji^ JSLI ajj-ujj CJI aKl TC-cislj -ij^=-« (Jjii-flJ J_l3jJ 
. 4J1 intl *_« (J_«ljLlD («Lj_a jj 1j_>.) ^^ I (j-Gjj iLal i i" . nl (j_« 

(j.. "i ->JI ^jJ 3-lx.I JijVI 2 jj 2 j » tl lr jLj*lj_<i iijl_>l in-»Jlj jl ji^.^1 

4_Lflji 7"J-^" (_y^ (J-'-*-y t_!LjSj! Ij^Jk (j-a 3L>-jjJ,I i—Sljufc^l Jcvl (jl .(_£j-<iuaJ! 
>Xc\-j-u l _^ r J-J' 4_ui_iSjlj .iLaillit_4 CliL*_*j_3=_4 ^^-£5 ^ a r."^ ^ i\_jj_Lii ^ o la »* »j mi i 

S^jjlII (jl al to 'tl I jufc j-SLj-i! ij JJI j_<CL^J.! J-jiLij (_yk: ^LtiJ J5 L^j 

jj La 1 jl i4-aA-uaJI 4jjLu(Ji,l i " 1 1 La La *- 1 1 j ^ .'"j " C^jIj *!jj-u i4_uioujJI 

4 lo<" i ii 1,1 «LoL>J,l pj-b j I ijo-ijjjllt «_»l3jj jl iSjj'C i mtl jl SjjLajJI (_plji!l 

(Jj i4jI jij LijLSj y au ■ " a I'm ."i i". i int i ^ i -^ jj « 1 1 4_ujjLaJI Cj^I'C i"iU (J^- (_y3 

. 4jj i ii it 1 Cj^LCi Laid 1 p j_4^?e-« (j-« *>>" Ct^ 
ij^jJLtl CjIjjJI (_y3 (jjji-l »l olr j iCjLuiau^JI »l olr (_yJI uLl>.| j La u 



l_£? ,j_a ipljuVlj J^Li-Vlj «lj^l CjIjLlj L^-lS L<u i4j£:LCo-VI ililj-util! 
dJJ jS . ^LlLa <y\£\ 1 1 nil ji jUjjiLluJI (_p-a ' cJ^ ' *~* ' *~* ""**' ' (J-* L^L?-*"' 4x.j_a^e-a 
(^j^_aJ «L^_uj j_A aJulj (_p (ji ^l) (j;^ i ii ill j j U"M «^_a^?E_ij1 )> jJjIjljJI (j|J3 

/j a a .«l2_<JL>JI i_j_iLa_j ((_gj_ii_i «/<s^=_(J)) 2Ja^Li. 2 jj 2 j c j ^gjij_3 aL$J! 

Cl^l S. i"ia 7-jls^ (jjjjijlalj (jjij^C.LLj£ (JlLa fj^-i aL9 La LJLc i Cj Luis LJ^J I 
i"tljjU"tl ^hu jj| jJjiJI 7cjju j^Jijj . I glj- (j-a IjjSLaj (_ t jJI LiJLlj (j-a ^IiS I 
.'"j" ^->^^ '"'° (_p» (_y^ 05^-**^ '— ' H^ 2 *i> *' fllf L&j^sol jl Ji£.al Sj^Iij ^^3 
(jLiia-L^j j j Till 4-2j^j3 -SLtejI Ci^l'C mi oS) ja^jLajI ( _ T 3 SJljLcuJI CjLvLsJLj 
( _ T 3 jjJljlJI *j fl •"■ (J^v j| , < . , Mj . >. I 1 «L2_i3J CjI^jjJjj *Ij-»-I jl iJj-LlI j^j 

. (l_!j|JJ>J I Cj L9j I 

£U jUlt Jm» U uU jt cr« **d» 

j j uial j-^j-3 I jjji ) 2 i; (jLS ^J «bl 3j_a <rj|j Coleridge rJ^J>J>^ JLa 

lj_u£ JjLtejj La SjLiVI (j-a Ljjbv^l i Lc3Lg-al (*L>"j' (_j-^ I j/ a L& (_yitl 3-«-ijijJI 
7t_jjLu1 iJ7 ^ ?7 j-*- ir> (J-uJill 1 JJt (j_a s-tjjjui 4_a3j . lLLo Jjlj Lu CjJl>- s-^j-ljj ^£\ 

La 3_jJL». ^^a Sj^sLi-j iLujiaU <_jjjSUI julL tcjjLi!I Lts^c. ^ia .^^cLsu^-V! 

.oJl^ju (_gjjl I ^ 17~^ (j-a jJLcal LaJca. jj^al ojuk (_5^- ij '" ' '-JJ iCjuLI,jjJIj 

2 ±2 a _■ 2 ii U" 1, 1 cjLaLiiuj^VI ^^ \jVxJn\ Sj-p.'i/l (jLuUI cjlji i nil dj.$u< 

^$JS>-z[j jl . ^^jLcujV! 7CJjLliI ««QJLuJ>JI )) 3-lIL>J I fu-u\ I g^l^ j I laj (jl (jSjU 

v2jLiiII jj^j J^tJj .2_iL^SL!l pl^iil c^S^I ^l 2_u2^J| tiiJj ^ *J^>J! tiili 

/. I c 2_JjJlJ,| 2_j^_aj i nil 4jj| o i ii 1,1 j| 2\j ,^.11 £LLfljic.j^_L^J| (JlLa) £LajJii!l 

LiiLa (j uig «_<j/Ll!l (jj-2JI i_pljl (_,-a Lajijj^j cj1>- (j-uillj nj-uaJI (j^ 7"ljJi 

imi n-r^ «Lx-l J-2JI <— ij » ill II 4_uJjJlj 2_aL«JI SLpJI ("i^a (_ji£. (jJjjL9 -» j l aj j«J 
i^jLSJI (jlSLaLj tc-u^oIj . Liij-iSLflj (^SIj-Lij 4i3L>-2l I <>.jl LijjJiiaj IJlC. (Jj 

2_<j/tjL2J,l 2_uj^'v mi. nil cjLiL<SL!I (j'i/ dilij ijjujj i^ll jjSLollI •« j'« i-j-ijjiil (^ 

x_<jiLlll (j>2J! J^i-lj! (_y3 (Max Muller) (j-I>a .(j^La) (Jj^ ^ i ^Lla Ll<_<t>.^3 



±±sJ\ 



t_xJLv>L! 4^-LLo c^jL£ (jill iSUjjlUI 3-tlu^aJI i_ajL*Jtl jLa di!j^ . 

irt 'mil (_y3 r-jj^oL? SjlaLv (j-o (Needham Joseph) (aL&Ji-u l-ojj^v) Jjjj ( j-o 

^ I L-uAJ? Jl^o LoLa i(3Jjj/ 6000 3-il^a (Jjja j-ojjj ^ djjo. jJs I ju* q^SLj 

1 1 nlr 3_j£L>. clJIj Lo (jjjj.! julL 7cJjLliI 2 Jgjal «j| JojIj^JLs .(j^alj A^Ua 

(_L^j>o CxjLs (_ylll CjLaLSiLlI cjL&LLo jLlL>-I ( _ t s LJJi£.Lcuj jlJuj-o LbjJ u-^j 
3-jjUI 3I_lj>JI (j^ 4Jj^a^_o CjLaj I < <ii LJjj^-j jLj 2 I (c-1^. jl f-°j • 3-jLjSLII 

jjj-laj 2 j I »■! jJl -" $5\-j **• ,' SJaLvVI ,j-o Lc-iSLgj La JL>JI J-^lj ( _ T -3 LbjJ 

. < Aj jS a i 
jjaul ^_j_ALia jJ^x-idI (J^>- Ltj3jL*_« ^5 4jlj_u1j Cj1^?ej3 «L<iJ i^b. «L>-^jj 

^yJ! 3_j^_ij «Lcj_<na_o (j_o (<jiiLlojjI^>JI) (JjLuiII (_L>- 3j-^ JLi£jl cL^-j 

(jjj 3 K ill a Jl>-jJ ci^p- iL-flJsljII aJJt JS-o ^^3 L»jl j JL>JI (_yjfc Lo^J . (Jjji-i 

LJLcj i LoLx-1 'Llm^jSm j^z. oIvli "*" q^ojl2j (jjjLlII (jLa *j£j^ iJj-Ij j-^'j^ 
a>LSLI! (_£>»■ Aia i3JUJI ojui ^j a.^.Utt 4J3jL>. j^tljli ^1 ^^aIu La 
L».jij Lg-xLc cj-oLaij ^$j^>-\ i -^^j- : *- Ji <j-° o^J^' < — j j'j <-^->LJ3j_Lje_a jl (jx. 

(j_« cL(_L. t -a 4_c^_4J?t_4J jjjjLuI jj_« <*-OeJ JlJJ^jJ Li^IS £j\£ ^jLa^JI (j_« ^Lj^* 3 
<j^>JI dlli JlIo !ii<Ji.t (j-a_)JI J5 (^j^l Jjil (j-a i-.jIU~ JtjJLfllllj i_3jL»II 

jjfcj ii^ ^-"'j J i>ial ^ja-i (_5i^- (j^->° *^Sj i Liiajl ( _ > iiALc. 7-\jIl£\ «L<»j 
«QjJL>- 3j_&Lk}_i 7c_jjLjJI (J-j-3 1_o ' . '^^- (j^ 3jJJj(JI 4^L2iJI jl m"hI (jjLaj 
L4I0 (_, '*(" 1 aj f_^\ Bush Telegraph (S^jjaJuJI i_aljJ(Jj) 3_ulI (-Aj VI iS^JLo 
Peter and Iona) (jjjl LijjIj^Lu ^Li-jJII (_Lt=-<-u JlS^ • AjijJ! qjm jiJLi SjLc 
- j*l j a; ^ij JLaJa'i/l JLuiLiI i_l!l jjl LuLLaj^j ^ J^j-cj CLu\£ • aj^ (Opie 
(- I c JlJ^JJ V) 5j j 1 a " O^j' 17^ (JW-°^' ' lj-° CjLj_a ( _ > ia_*_i ( _ 7 i^. ja^jLajLuj 
j_ii: L*JJ».J (jl£ La LJLc (^lll 4SLlA!I ojui J^Jo ^yi^: (CjLcLu Jj V laljf 
(JlJ3 (j_o liLI jlSj 1 L^-j-3 Ij^jLJu (jj JJl (j 1 nil jLiL^s <_L^3 (j-o 4_lJ3 i-dj'C 1S1 a 
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/_i 4^a^l Cj IjlaH^J. ! (jl £>^JJ S-uiLtJI CiL-uljjJI (jLa iLgjIi 2 2 jj La 1 1 'j 

A-jJUl (J-* «4_«Lc 3ji£.L9 (J-* '"' dlla II tTCJjQJl ^_l£.J t3jJ_4JLjJ ^Lvji *_L4J>- 

2 La ■ j) 1 1 CjIjLxJIj ifjjl i nil JaLaJl (jAjuj 2j_h Mill CjLjLCj>JIj CjLalj^iJIj 
ljj_3 . 3_Lie_Jj Ll! I J <Li£.L<ij-»-Vlj 3_l3 1^>JL>iJ 1 Jjjijsjl I J j a J "J" («-l ' -" Ijl 2lJb 
J 1"'"' V i-la K—ij I i n^l !Jl^_i J 2 " ' " «Lj£lj^>JI ^j "j 2 La 1 1 J CjIjJjjjlU Culi 
(JjL-ujj i4-ajjij-l,l djuUII (_3jL*J,l (_jJ->- Jj lgt ae J 3e '^*^J 4jJLl2j>JI Cj La j Lti, I 

(^ S^jLj-L^Ljpl 3_3j_«II {_>£. LbaJ cjj^Ijj ^ylll SJLlLUI cjLoymi ^)l 

CjLcjJj-ail QjajLlJ " 3^SJI (Ji-I J ajj-ujJI ufcjju^o (jLS 7tJjLlII (J_l3 La i . Jia. 
(jj/l JlSIj jj _■ 2 1 1 J (J_uL<ijJI (JILo ^LuIj-sjuM CjI miiU (jjajuj i«LlL>JU SjjJjjJI 
^1 j_ui3 Lgjl j 1)l»- (^ CjI iViU aj-tbj . /oJL*-<i£ jl (_£^jdl 2 J j i a ' 1 1 SjLjcjsJI 
i^ji Ojaij . tcjjLjjM JaS La I . ■ *•*- l _j£ La 'ds>. ^1 Sj^Laio Cju-l^Uj -5^>-J 
( _ 7 J3 Laj i4j1ajl!I <LuuJ*1$1u «(j.ai i n~>-l)) CjI mi it I ojui 3l_Li (_JjJ tJjSLj ^1 Jj ^La 
Jj >La .<lt't< 3 ,^al ;ll gjU^tlj jjjj itlj 3 o^rt'inU .UjU-^tl j J i"^l dilj 

.ajLsiJl ^Lu^>U a_oUjl «Ij)^ajIj (Sji^ijji) jkil iju* 

Alexander (ajj jj "i < n < it) jll mVl U.& hjLjjJJjjSLj/I tjLtLc aLs jJLI 
CjLlo jjjiLiJJj sLjjiIjJiJ i(- oUll i .Slllj j<u-uVI (j^uij (Jji^eJ (_g JJ! "^Ij Thorn 
. I JLlIjjSj-uI ( _ T 3 4j-oL>-j i LuLLajjj ^^JJ joJL»^i£ 4jjj.aH I 3jLjcj>JI jjjjI JSI (j-o 
(jjjLiS ^Jl^-j ^1jlJ-"hh1 (^jI Lao-VI) frequency ^gj'ipJI JjlajJI CjjjI jiJ2j 
^jiiJVI)^ (a ajj 2 , 72 ^gjl i n" ^ylll) megalithic yard (2^iui«i,l SjjLJI) (j^oLc 
jlJ3j .(4_lLlL^U SjjLjJI (j-o Uj^>- (j-utjji (j^ *j^-) megalithic inch (^^jjAjLII 
(jj/LjJa fjf-Sl a jjr" i nl (j-S-J (0-1 'J-S^l (j-^ '^-^J^' D' o^-LJ' L)'^ J -*"J 
5j|^J3 ^l^ ^yi!! 5j^j»ljkJ! jjljjJI jIUat (j^LxS ^ Lbj| Jj it_ttuJtiJ2 J>LaJI 

LLul I -i gJLa idilj^ . L4JI 3jUtu>JI j-lL^uj SjiLa^ jjIjj l-^io ajUl ^ 67 

^jjj j j_c Lj_jj3 4_l&j-lxj (j VI l_3jju La (j; ia j^ ) IjjlS Li*_j_LiX1 ^ 1 au i n a ^jl 

CjljLcia^JI j^-3 c_^t^j ^j_a *>^*^ _J^ ' .' '^ '^ A-lir"i"itl jjj<1I JJt^il >A Megalith i~r jUll (*) 

5_c_iJl1II 



IS 



^^aJI 



i_aVI_i >iy jj u*X\ tLojJsj j<;'; LaJ I ^LojJaj (jLi^jJI tLojJa (JjJs S^jjiill 

. ^ I I nil 

*_j_4-3- (_y3j 7cJjLlII (Jj^S La !.?-»- ^^3 LoIJl>.| (ji i_2jjjII (j-<l3 idllji£ 

pjjsjj i— a j i uSJIj i— a j i h-kJI cj^I^vj «Lu£jSL!I cjI£j^>JI Ijj^/jj (_p3j2l ^L^-ii 

(ixJsljJj JljJl^HJ Ol ^ajluija)) C.J qi" ( nl JkJSj 1 JLA . 6jo-\j <* rt ' dj i ■■< ^i^- a^te-uI 

t 'Jj' S o^ aJl^O i nl j 3Jl>-1j «LaLaHj_u1 ^i^. 4 ^ [j a ' ^ rt 4jjj?s_uo » l^a (j-* < : L^jJ- a 

LSLj^_oI ^^3 ("niMi'^l Ju3j i(4j^ii^5 _>±^ 5_j2j) prehistoric aS-iiejjLj (_Lt3» 
(Jj^cuAj (jj jJI liilljij SjjejjJIj ^ tgSUIj 4jjl o i nil CjI JlSjjlII clulSj . 4jJI Mill 
/j I c M . >. a j . CjL<_o-Ti-j>J,I ■" la » a 3Ll>- ( _ t 3 u^£j-a LtJS^a QJ I « i"i_i j^e-tuJI 

j^3 ij^-i \-n£ . 3_iLlSLII 3_3jjla Cjuojlui (_ylll ' . uL>JI f^ (j^>-^m (jLa nilli 
LjL^ic.1 J o »" i n"t iJajljj. IjjL^isj . ojj^. oiL^^i (Thor Heyerdahl) Jljij_ui 
a^jcJJu xjslj^u sljilifcVLi ja^jL&Lsol Ij v la.j n Uj--t I <-JjL" Jj %"l L ,^.<-j 

i ( _ 3 -j_<_JI 4-La.pJ, (_gj mm 1 1 (jjiJL>JI J_}-£- Cr^'j -0 (1)-° "^Lill 4JLvjJ,l CjIJj 

j_^>- S^^vj^ JLp ^oj j*^ 6000 3-jI^ (Jj^s o^' ?J I ' ' a *• lt 3 ciJilflj (^-Ilj 

4-JjK I nil ^£lji,l J^-l (_5-*J 2 I I LojL-u 3-3j|^J<-a tj$3 (<sJ 3j_&Lla_l -n i nTt (_yJ*J • (j^ ' 

. SJjjU (^gjJS JJ>JJ i4jjL^JI 4_i£.ljjJI CjLjtliUj <LaJe i^all Sj^AII Cjuj^ie-oj 
(jjJkl LJa-jIaJcJij (j-ojJI (JjjLlSj «L>-^UIj SjLjtillS iCjVL>J,I (_)J»JtJ j^Lajj 
Cj|jL^Ji,l jjJu il i»l oUtlj (j^jjL2iLI «Laio '"" Ataxia (2>^. t ii ' nj Lx-il it_ !J^j>JIj 
CjIIlLlHI («^-J sUjiJlJl^JIj jjjsJIj J?<ll i_)l i n^l (JiLa Sj^j laj 1 1 sLuLuislj^JI 
CjLoLijjil L^-ol Jca-'n Jj jIJlC^I J< i"i" i_3j^IaJI eJJt (_5-3j .SjjjijjIo 'jJ-°' 

oJn*\.\ SjJJjJI 2 i t\ \ \l t 3_jLjSL!I pl^oi-l to.h i L^>Sj ** ' "^'* <-^>II (j-^J 
Lai i3^j>-^_a (Jl^-J 1-* 0' '"'^ ??- 1 '-"Jl tjja- i n" ^jlj t^ o * ( i u-ia jj U"" £j\_i 

/Jill 2'al ^",11 (j-uj I j Ltj 4^^L«JI LLl^o 2 n Ta W 1 tiJJj (_pmj t_iLiSL!l I JJti ( J^aAj 
mJ jJI t_ij I i ii a I ^^3 jJaJjl (jJiX-i (jL) Cj^LjcijiJ! LJ ^- o i iilj . I J_;a lI^.j^.^3 



II 



A^_jJ1 «UjJ_a p^ i ■■^" » A^-d-l J-^J t^L*-« t^LaJulJl cJ^JJ »^t I ?-Ltu_u1 Ju>- 1 4SJL 



(j-u cL(M.g->ij1 CjUL^JJ ^-i-«j (JjJu>. (3^a '" ^ IS i"i a fiLiLstJ 3-Aj ^mi^ ( h la a rt 
y i nlj iCjl_j_tu_LJj CjL>-j)j Cj>Ljj i Sj^Id 1^_a_al [j-Aj - «L-4Jij^>-J j^_Ld1^j_« J(1 
1— iJJj ^IJlC^I oJLAj . «Lol (JjjLijj (_JJL>-lj 1 "Ldajca (jj^jii£,j > j 1 nj iCjLvjj 
1 U U ^ ^^. -»a LuSLxjj . ((j_u^L>J1 ^J LaaAJI ^_Lajl) «Lss_iiDlj 4_u_uJa_A 4_jJLiILa 

j.g.1 Mitt jlSlai SjuLLo ji tfj-u-sl 1 ntlj ,j^aL>Jt iyAjLo^i\ yjajy) (j\jjujLal\ jl£Laij 

(jlj (Jj-2j it f-lijj (jJ LJLjI it 1 Laika-a LiJL>- J J k" Cj Laj U t, 1 ojufc (JlLa (jt 

Cud i(^jiL«JI J LtaAll) j ilac ,jjlaL>JIj «_iLjJI (j-UjJLtt (j-u «Luil«JI ^ Ja^ III 
a j|j Mitt Cjl^ltl jji dltii /^ ' .'.' ' "lj itULuioiJjJI (ftl^. (_yi I Jl>- 4 i-i t t-"i a Ujljjl 
3_<-ujJLa 4 j A Cj[ja\£ L#jl£j ^IjLC.'i/l *_o •" flLal »"j'a .(j^jjLi^jJI tLiii. (_£J-1I 

cj^Lol_«Ji,l (j-c L&jJljljI jo^-iLa i L^ • ■■ a < (j_L>JI 4_uLa-g (j^Lul /^ (j-*Si 

Cltcus i IjlS-Aj d A , ..l^illj (jJjJI (j-o SJL^J L&jlaLvlj 14^^11 Cj^LlL-^TJIj 

x_u3j IjUfcj . Q^lj^>- L-j-Cj (J3-J-1 u^jJ I -1 la » a Lill^cj i(«4_ujijJI t-Ijij^iI)) 
LLoui (_yl>- '^^tj CjJIj La Djul (jl LiS i«1_uji (_ T A!I ij'^ 3 WjUj' Ct^ j 0" 1 nl 

■ aJJt 

I J j? 1_<j^ i(j-\_j_ijJ(JI tLJjtJI JjLlLo (^ i3_ujj(JI J^IjJIj J-i^tt (_^ Sj^sLi-j 
3_3jji_I,| Sj j ma -}j-2j jLi-3 i d la-all I ojuk (j-o LS^LLijIj ./a^ol^l>-u I " i j la a. 
Napier (ij-l^u)) Jtiloi S^LjiJI £yi a^jso i7tjjLl!l ^S S^o Jj^J iS-uLjIsIj^JI 
«LJl«JI S^^ 1 ?- ij- OirH'-k^ih 1 A -5 J ?° *X>*j) Turing «/j_bjjj»j Boole «<Jjj»j 
jLSLa'i/l (^^c. 5-cbU"n nVt ^1 I i^jj? 5jji LaJb ^^J3 Sjj . nt,l j>jl&j .(3_Ji,L«JI 
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^^aJI 



dJUji^ I J 'J J-J 11 . i ...-»■ 'a 3_oL«_i aj_L*JIj CjLuisLpI (_yi i alU.'.l CjIj^Lj 
I J jj .(j^L«_« <L».j J .Via I . l/» \\j .^r- S"j^>d (jjJI SjL^p-^JI cLul Sill SljVl 

• ^4*^ Cy*J u^\ -L^i lS'-*-" jjuJI tcjjLiI ^jjjj 

i ljlj^.lj (_£j-i i4-j_ii i ii tVI '"" j II » flJI ■" la » a (JiLo Ljlm iOL_uiau_slt (jj 
jl i(jjj(-a ( _ t 3Ijjl>- r-ij-3-i (3^J jl -i^JLa-a cr-^j J "" ' ""' t3^J <iJ^><J r«J 0AAJ 
CjljjiJI (j- 41^5 IjHa 4 I i ill i ii (J^L>- (j-o (jjlj-ifu^. __PcJ (_y^- CjJ Jl>. L$JI J J-jJ 
3j_iILa jl 4-*^o jJljJ (_ 7 jJI '"" Jaadll l*JJj (_ 7 1^ <— iLiSJI I JJt j^jjij . «LuLjij2| 
j£l CjjjLso (_yj.il (__rll SjLJoVI jjooj . Jl»-Ij (jl (^ *L*^oj "Lh-*- j' ' I Jj *- 
2j .CjjIj^sJIj jLS-a^l (j-aj (_>i a ""'^ 1 1 (_>a «4jlo^UI »l <i i ii2l» (_^o JLjJL«JI 
jl __ r SLjJ2l -i 'j *" tl jl i^LILo i(_£Ji_LAi-j ^1 i— ajljiilt jai^. (jl ^jJJ IjJ* -i^Ji-J 
4JI La^Jj? '.(ji ii i nl I jui cJjlS LxJIj '2 -i j " i". i njl Godel «Jj^.» CjLL&j^a 
L_£j>JLc jo_<fc| LI .><aj «_Liis!jJ, 4sr i na diiji^v ^^-LiLa <_iLiSJI jJL^aJ IjJkj 

(jl (^ Ijl Mi'a iJliLaLiij^V jlj^l (^l i_jjjtj La LoJLc. J ua.dJI (jl LuljJ '.(<ui_>_j^. 

> o"( lull ^Jj^IlD L#_L>.J I I I ( n (JIlXJ 4-LlIoflJl ^juUlB^ i iitLa ^ /; . ..^ tl -qjJ> LajJl?cj 

.(j^JjiLill ^Vjjfc <LgcJ ual (__ r JejjLlI! (Jja- 1 nil 
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Mil 

( _ T Juu IjUfcj OJjlIu |_gj La 3 (j.ul i n->-l Ouljj-a-ll 

The Natural History of Selborne i_iLl£ ■ *'<* . <t_La 
cljjjiii: (^JtoolaJI jjj^JI ^sJLc .<Li]^a j£jy (1986) 
J£ 2 '^j; lj_ui j^-Lj jl£ 4J| i Gilbert White i^jIj 

^ysjuul JJlC ^^JtJ-J «L^Ll£d1 «Lxia_u AOJ (JS ^J^J u (jl 

jl LiLIj julj i±ajb-±I! (jlj jlsj .4 j If (jL^ La (_,_!! 

(j_o 4-LJvjj IjljLcij 3_pj-3 ljljLX.1 4 jo i n't La <j-u 

pl»Utl .U"a 
>U .OJIjjVI Ijba (j-a 1l>o IjJjS ijJLui (jl Jljj 
VI (_gJJLc L-d-flj-a «_a <_jjLxjj (jl Cjul^-ptl! (jSLa-i 
JlLa . L^jLSj '"'IjJj <^aJj L#iLj-b N iiaXa (ji^"d LaJ-"^ 
L&jjJlJLa-i (j .m I a .. ->! « La II jl (_>IulII (_y3 (_pa-uJI 
<L-o^ a 1 a 4jLuL>. (j_a (_£l t^£jj>-\ L-ksl^-a (^1 (Jl flj )2I 
lL*J (jl (jSLaJ CjLJl^-pJLs . JJjli! -Sj^-a A^jla ^1 

Sjj»»jd4 *LuiV! L^ ui^J (j^l JaJis 3JL>J1 l*11j (jja 
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^^aJI 



">X*1\ (_,lr Lilj-p. CLujl cdJi jJ i2j^jiJ,l <_ijLtitl (j^J • (3" i ntl ji S-i^uiiJI 
jjJu 4Jl3 ijj>-I pjj a\ jJxlj-lmU «Gjj1L»-I j<u i^Luiu^l (j-o Jl»-Ij Pjj (J I m"ii 11U 

.4-UJLJ 



"» jla^B jj] ««Qj_u» (JILa 3jsjj?e_« jlSLbi {j£. juljjuj] (j_« L^uSLqJ (_t~*"^ 4jlU1 L&jjju 
[< J La La 3 (jLj (j^clLo L*lI!i ( _ T l£. (jjjialjj V «La-Jl CjuIj-l>- (j^J^J (J-° O^*.' (jS-I 

(j_« 'j '^'j '"■*" *_<_uLjj1 (j^JLll (j_« ct - "*"-^" 4-1 (J^ - * ^"19 *l5l>^' L ^-ta ' Laa> 
( _ T S 4 o j I » "t mJj^j- I '" Laa. « ( _ 7 £jJI j_iLfc» (jl£ .iuajjUl «L>-IJljjiJI ojui (JILo 

4J3Jlj& ^_Ai_« » Jj^* iS^~* (jr^- * ^^^^ Cy° ^-i'J ' ' " SJlC (Jl^ls « Jjlj»j « j ^ * * " 

4_i_ » -q- -> . L^jj^vi (jylll CjljLjIi-V! (j? JLu .j Mijtl (j-o (_^il (JtP^' 0' < — 'WM 
/yfl LlLo j£-aj> tjSLj (*-I jl i^a^JI j! <-^JJ (3^ v> ^ C^J (_y3 «LoLwl (j oAJul (<si^. 

^j^ * ■ J <3—)La- "i < n2l (j_« ja£) J*^' (l)-^- 1 (^ « Vjufc» (jig t(i>^L>. i " ) I *j ' ^ * 
(liLIj (j-C I J»aj~_» ^^ jl ioj_sL;e_i i ■ I) JaJ b I JjJ (_^) 3jj i^ajJI iIjIjLJiiVI 

(j-a (_ t j* Sjij^JLl JjiJI 4_lL«x. (jl ujj JJ-JJ (_yJ-II i2j^ Mijtl CjLS^L>J,I ^^Il^-j 
(j_a j_A 3_lL»jl!I j>JLA pit" (jl L?J"^ ^ 3 '- '" ' LujJ' i_^ 2j.j ,UII jj.a'i/! jj^l 
(J_»^5^j (_gjJI) (^-j^ mi » II oj-^' »l olf CjLal i^i'Sl Jl^-I (jl .^ISLaj 2 ij. .^.11 
(_S! m"j£Li£j Piaget «Ll^-Luj Montessori l$JJ '" j" 1?-° 5jl>. /, Ir J^ tull 
(3_j JJJI (j-oj-ll i-d^ <j"""lj rjJ^JI Qj i ii m (j^jJLJI (jl (^a Ji*lj (Vygotsky 

4J i^aJI jLjcju i^ilLo iaj-53 (jl£ *. ^j>J.I j A n" 1 1 (_yi^. pU"ll <Lu t~ I a^J p i h" 
(j-fl-mJI » (_p_o 1 1 J Lu 4ij^3 V (jl Ij^jiLkj jJljj (_ 7 jJI ^Lj-Jo^I (j^ eLLmlxu (jl-i 
V (_ 7 £j) .«ijjjil,lj i aj A 1 1 1 j p" V 1 1 J o t~i 1 1, j (_gjj| jjuv^I > o i"illj 2jJl>-2|j 
»l j mi V I)) (j-a 2_Cj_«^=_a (_p_«j L^-ii (_,_& 3-LxaJI (jLa ir-Lcjl (_£l dll <_ < i mi'i 

. («2x.jjlll 
i(jjji_ul (j_« /q_Aj-lC (j-« (j a iiU"ii I Jl>- juLl^JI (Jl dlaJtl (jl j_A CjJl?c_j Laj 
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^l »l j i~i2\ (j_a «lc^_4J?e-a sm£J^>o 4_Lfl_jl i«L_ujjJ,1 ^^5 ji t«Ljjt_j_tlD L_i3^a-a ^^jS 

^jJLuU^Jij dilij njjji.'^l ^ij Sjcvlj L*Jl£. 3_Lflj^j i L^JjSi^ylll cjIj^vjJI 

Luj^j. (_,-i-j3 3j jJLlI tfJL&j . S.iLc jjjijI jJll ( _ T 3 CjJlxj Lai JLc '"'J '^\* 4jJJj(J! 

Jlji^jlj L^JSL! oLil^-pJI «_o j-iJ! «ua uil^iiij mj JJI ^j^l ,jjjJoJI <_,!£. 

d rt IS ^j a J L^-geJS (J-J-a t^yJJJ>-Z 1 jjjjLul (j_a <3 (lUll La (jyl^. 4_U_uL_ui *j j ' ^ * 

Di J LSD 3-ij-^il ->l Jl^^I (_,-a j-SLij o' (*^"d JilaJI (j! . ->Ji£. JSLI Sjji^e-a 
j_j^/I (jj/LiJI Lai ilaja Lifc^j joJ SJljJlj (j^La'i/ 4jJJ-«JI CjI « i nil *_a J-aLtjj 

SjL^J^UI Ji-o) 4_lLlLje1II jlj^.'i/l (^ jjSLilll IjjiLuj ji^^iv -" j '^ i ' 4JLa Llm 

. LiLlj Jl».| L&JjU (jl (jSU-1 V ^jlll l(jL>.lj (_^aSU .}Ju*ll ^yJLjU^lII jJl^JI ji 

(jL? 4JLs n-ajiilUj ulljHI {j£. Lewis Carroll JjijLS' u-uj^oJ Cj JL>o La j_t£.j 

«lc^4J>JU tfjufc (J^J (Q-l l^lj * La £oj (j-* *Lui ^1 jj_a 4JL<t>. M^i t««lc^_<u?e_a» .iJLseJ 

i^Li-o 1 J j 2 '■ (ji L'<-'tSL«^-La . L&j-i^Li^. ji^. (^ SJSLAa Jl»-j3 ^La iIjl»- 3j_u^ 

i^jLul 1 1 '-^ 1 ■■ 4 Jl>-Ij *.«Lcj_u_a »1 j Mil ' eUdflbi (_7~*"^ CjLuSJI (j-« 4x.j_aj?e_a 0JL&» 
dlli J-*J.«l£ala iA 1 up-*. '. Lsjjila i4-*Jji '. /aljtl! J-«->- 1 1 » n i"i i4j^L) '.4jjL>-i 
(_2_&J *»1 j Mil d imv (j_a 4-C j a *ic-a LjjJj I jS_Aj» '.jJ^Sjj ^r 1 ^- 1 L)' LU SL qJ 

■j* jI j I LjjljJ^Lij .(>2 1 11 « -^ i3_«_ijl i3Ji^Lj njLjjl iJls-Ij Sj^jjJI oLaiSLII 

JuS (JJ-S— 1 I— LlLa ij_cal_Lc 4 1 11 «->■ (j-a I 1 J ' " ,_p (JjSjj (j^Iiill i(J\j£.jju>J,I 

-.jjfc (S^Lc JLSj LS) jo-Ij (jJJ la^lj >LiL2j LuSl 

4 1 iio-i. ''-Vj' 4j^13 oL"-*l JL>-lj 

*-d^La e_ 3j_il_a ^_ajvi » mi «LjJL>-i ^j d 1 ■■ 

a .'"j " U_9^ ^ Ct-^0 *Lufu2l (j-a 3^.jjiJ^a (j-u (JjLaoJI I JJt jLsoVj 
LuLa . JjJI 4j1ojlj I ' " I j 2 1 mJ| . Sjjl^pi.! ^1 Ji£.^lj ((jj^ ^ j' ij '".'.' ^ J ''-*.' 
SjJLse «(jl .'O^*.'.' 3 Jaaj da-LJt-i SjJJjlII Cji oKII (j-a S^jjjj^a ^1 «L>-UeJ 

(ji t tJ*JJ .0jul£. (jX. Lllljt_a (j^S_J (jl t <se-i L^_La ^IS ji j_A dJLI!i (j_a j<s_A ^1j 

i_xjj^jj I uajLi Lj^aju ^1 JlC al ojufc f-pJ <j' S^^ "-"^ '" J^'j 8 JJutlu ^Jdjj 
(juLbj . 3j-a (_p 3^.jju>J,I (j^ Jl>-Ij j-i^ajg S^LUou jj>-VI ^Jj Jl>-Ij 1 JJl^e^ 
a^2j (jy^-II »1 j i"i*2 1 <Cj_aj?E_a (j_a ' la ^a Jl>-Ij »^_j i"i 1 I la U) g L^_La (JS tj^^-i tji 



19 



±±sJ\ 



4-Cj_4J>JU (<S^=-»- J-A <icj-<U>J.I (_y3 J-ji-^l j , ^ ' » 1 1 1 1 U ,1j 1 I JJlaJIj . L&JjLJ 

ij-iia J-lS oUjijjl (^JJI Jliil ^j . L3J cardinality « (jr JI_b.jjL\JI jji»JI» jl 
c\ i n Q-*. (j_« ^L-JJ^-a «Lc^_uJL1 l_Ll£.j_4J?E_aj U*l nmv)) jjfc (^LbjijlSJl JJjlJI (jLb 

«ula 1 1 jIjlc.1 I^jII Uj-ujI Lj^ jl i3_ljj_o L4J3SL! Ij-kJj • tLuiVI ,3.0 f-l>il 
L^jlSj^ ct-^J 1 l?_>*"' (^-O^?- ) **d9-* ^3i^ *C3-^" J^J pl~i* i o' ^ '^jl liK«ij 
iSjJls.'^I ^lillj 1( jri 1 nil jjt Jj'i/I »(_, i^ilLa . L^J oLjjjl»- (_gJJI (_*j3^i!I [^ 

(j-o 'LlIL>- i3jJJu«JI C)l a-lSJl <icj_<jj*-a Jl m"n u| LUS-cJ 4JL9 1 Ijl i^L>.|a 
L_l_l£_4_ij i «Lc j-LLl, 1 si j mi^I 4_Cj_4^e_a 1 a ' a J I _}Jl^s_« x_^>_« jl ^^IL?t_a m£i 
(jl .SJl_lj>-j 4-AJj-La ' oJljJl^eJLj dJLljj 4_cjju>JU ^^ « ( _ t jjj JS (_j-ll SjLJu^l 

(j-«J t<d I n aL>J1 (j-J-u (J-J-3 JULJLJ 4_^JjLU,1 J^J^JLjl aJJt (OJjtJ (jjjLul a la * rt 

LliIj IJlA .(j^-JI dilj j-Lo pjjijJ.! \jjt ^ 3j-JI Ijj^S I^J^SLj VI J^I^J.1 
(j_« (jS-<lIL» tj' u-^ ' Ct^^J^ (qJjLLJI (j_« Cf^-" J '"'^ ^L^ C7"^i ^-^-Lje-l 

4_«J (jl_i I'll'' Ijl LjvLiLi (jjj . 4_lL*jl!I oJl^J Jsj^>JLI i a i ai 1 1 Ijui «L*jLLo 

4_Lo i".*IU ll (_£ jJI (jl£UI (J^>- "-^-Ij-^li (_jjJI 'LjJ^iJI '"'lj J I ..A~tl ( j_a JjJjiJI 

. cjIjjJLII ojui 
cjjJLui Vlj JlcIj^JI jL>>Jl (Jj^ (ji_LcuJI (j-o <_aVT Sjlc Sj^iiuJI <"■ '>■* jJLl 

HJjMjJill (j-a j_uSL!l 4_c£. ULu^Ju 2 ijJbjJl (j^ (Ir^* - '*- < H3 • JJti! (dlLijajjI^iJI) 
u>J_<k LLoLjI (_,-3j .(jjjLLtl (j-o sUieJ (_ 7 1^. Sj, a . ^» ^ ^ CjIjL^J,I ojuk «U£ CxjlS 
.S-i^vj^ LlJIjLa 3_ul JlJI (JjLill (j-a ^1 j ft (jl Li^ ijjI.La'i/l ,j-a (JjiflJI i dl 'J a 

(j-o lIiLcjji^o iiJLufc (jl^ ijsJLtJI ,j-o "LuLi pLSj (_y3j ' 1950 aLc ^"">. «ui JljU 

• a Jj^" * 1 JLAj tdj-uS . . ^jLijI . . JL>-lj» 4±>-^_« JJutll < J i J ^ JjL^jj ^J > i ii ill 
(jj^^jaj tVjji (jl^ tA^J J i-aAll I jui 4jIJlJ (_y3 oLloJi^ (_gJJI jH mi 1 1 Jill 

Ij^^jcj (jl /n^jlr (j^-»-y O^J - <— i^Lii (j^ ^H^l ^i-^^ 1 ^ tliLaK ^ if 1 1 * > (_^ (jSLj 
*ljj>.| jl i ' " 1 1 j i a -~ 1 1 .1 L^jjjjijaj a^OIj JL«3 (jl <-;-^»J ct-^' pLjjjiVI (jij ^LiLoj 
Sir (jjjJlS (j iu i ntlj^ J-J-"-" J^- 5 ^J " .' M'^tJI cJ^- 0^3^*" J' '(* ' "">^^ dh° 
i^^-^m (j^_3JI (j-o v2jl_LluL«i!l j^i-ljl (_y3 ((jjjijl^ («-£. (JjI) Francis Galton 
/aJJLlI ,j_a tULjIaS JjLj 3_l2j^sI ^^3 Damara « ljl_ol^» 2 LuS .ilj^l Jl»-I (jl 
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(j^JLaLi! (<u i«L«_lc (j-a ijj^l <J-"l>" (JjLiLa LT^l-^J JL3«I (jLi 'P-JJJI i— ojLoL 
(jX-j («Jj . IjlSL&j niJLLlI (jj/ljJI (JjlJLo (j-daLi! joj i^^jQJI (jj/ljJI (JjULo 
2 S J La a ( _ T ii^3 (^ tLcjJSj (jjj ojbfc SJ^Ldl 2_lLi£. *J^u3 (jLSLaVLj 
iA urn ii jl (J^cjj ( _ T 3 (_gjljjjjVI (jjij^JI (JILa iCj^a jl 3Ll>- (_Ji3a-a ct^J 
• 3-j-j nLLa y-j La i u (_ji£- ' 3^7" ' ""',' (O-^LjI OJ"^ ll>i- i >^' J' (j^^vl i nil (jLa 
^ (_>iLc. (^JJ! i Adalbert Stifter ^^li-uj-u v2jj_Jj! ^LIVI j^.LiII (jL£ Lo-lSj 
jLi^sj t-LojJu I i ihS ^Lo 4Jl3 i 4Tlj-l.i.-v «LoJ (_jJI » LLajJ j uiC *_<-uLlll (jj-SJI 
•■(_, I J La L^J sLjj^ La JSj j I ty.WI S^j£ tl^lJ! (jl ^1 ajj J£ S^vLflJ J^Lj 
(_Jjjj/ /. 2 ■_' (jJ I JLC.J . «L»-Laj 21 (_gjJ (jLS tlLjJI 3j_ji- Vl ( _ 7 jJL-uj CjjIo (j\a>» 
(--LcLj t-j-i^sLjji i I j a I j" II J^-«-JJ iSJl>-Ij <1>-Laj VI (_ S jj (jJ i lj_o.|j . 1 3 

. ((jjU_taj1j <Lla ■ * J ' (j_a Lt^^ 3 
i - 1 1 j i^aacj 5^U"ii nVI (jj-i 1 3 j « j j Li *JJ '^.' *J-4 JjJI 'Laj^Ja I'm nj Ijlj 

4_i2_LL>J,1 /C-tu^JI p I '^"~ I (J-41A (jS_a_L1 (j-*^ t7-LoIij1 (j_a ^- ) '^>- < ^ Jl c)-"^^^- J' 

jajj ,_fl Jjdl sbtjLual J ml i nj (_yaie-iSi (JSLs .4jijQJtA jlji^.1 ^Ir 2JVjJL! 
/_£ Ju*JI I j < j j Li jJljJ jl i*Ljjj|j_il3 ^ 5-uLa-JI ( _ T 3 ("< i njl Cj I o K 1 1 j iCjLu-uLlLI 
Juu «Lcj_a^?e-a ^-tS Ij . Juul (J^L>- LuLjLt-ol q na 1 dJJ!ij d nm^- (j_a ^-sl-£.3-a^e-a 
j j i ii t (jl (j^Lo_j£ i Lc-lL*J LUii. I jlj . ((JjJljJI *-jLcol f jjjj*-a) 10 f^Jt dllj 
Cil oKIl ,Jjj^3 2 (jl CjLiJJI (j^ j_uS (_ T 3 i La a. ." Jj . 20 (jjH 3x.j^iJ^a (^1 JjiJLi 

Lkl_L»_a 3_j_)_lL>JI 2 qK (_yt (_ylll «Digit» 2 o K a .^ "i>iLj 2^^Lc 2j^JijiJI 
'.((JlJId 1 1 iajj (- '""' («3 m-aa. i) ukLijLA (_ylll) Lime ^Lu-ujjjj^n 4 oKllj '.«» j'^>l» 
(j! (_y3 «Sj Mir »j «(jLlJjl (jljj» L*Lula matlactli 2_ 4J j L iJ| 2_jSLujVI 2^jJ$J|j 
4_o_Li I iJa-jl (jLujiJ CjLiill tj/js J^i^ ^JlC (_y3 «(_LaLS (j-aSejjiS l~ «iKj '. JL>.|j 
CjLiill (j^ j_uS (_y3 «(j-\Jjl» 4^J£j . ((j^aJLSJIj (JjJljJI itjLi^sl JJi^.) ".jjj ''■''* " 
• «(j^ 1 mi-^JI)) jl (((juiil)) jl (( (J-\_Ll«J I » 4 oK J La 3^e-l (_j^Lc '^j"j"' 
i<U_i_«_a 4-La-Sj (_jJI (_^ji jj L^JI (_yJuLAJ i2jj|^Sij 2jJJj(JI d aJaJVI ^iaj-a 
(j_a CjLo-LSLII 2_aLiiDLi «LuLi IJljj joj n_gj mhII ■> I La * 1 1 (_y3 ^j uig (j^Sj (jLS 
.(_5^JljiJI ^LLaJjl l jjLj'^ 2ii-^^l$ Sj M.r (jJI Jjvlj 
(jLLuj i uS i n^oLaol (jl"oK I o it «twelve» j «eleven» (jLa JLiLI Jji i u (_,lr a 
j K(thirteen» •» w^>* ( (three-ten» j '.((tow-more» j (ione-more» I o i»l_L»-a 
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7-1 jj (« two-tens » (_gi) « twenty » Jl*jj . I J£Laj k< fourteen » jt-u^aj « four- ten » 
twenty-one ^,-3 Lt£ tn(jl\ *j^>ll >& u^L-u^l jjx. (Jji^J v2jIjl»-IjJI 2Jj_La 
t_j| < I II Jii f^ jl j_c.^l Jj-3- 2_LjI_«_4 i_alj_c.l 3_4Jj . I j£L<fcj i twenty-two j 

i Cj L<-<Clj»J, I j 4_*JJI d * j ' la 1 L*jj ^jj*-! ^1 4jL! (j-o J-J-«JJ (_j-*J '^iiSJLS^' ' 

.SjiSj^ (jjjLia- 4Jx. i_2jju V j_ol IjUfcJ 
2_lo}1£ 3Jji^. f^S jJjJI (jLSLo ^La i/«i i n-»JI ^Ijjs-Li jljLc'iM Jojj^j t_x-p-j 
J j i i ii /, I c j .3«L<jjI-) ^i_fl_i 5j-a-aJI aJ-&^ i4_Lu>JI oJUfc (_^ S^jcuii *-^J-y 
(j_o J-*3 l_<_iLS J J I j all (_JJL>-I (jl 2j_}j iSuoJI CjLl*_JI (_)-a*J /".U^V <( JLiX| 
i_<j/jJI (^Lj (<sj ( _ t JjijJI JljJI «_iL^5| «_l4^=j IjJ^-o ((j-«-i2l j i^aJLJ-JI) Jl»-IjJI 

J^Li- (jj i . I j I I <jrt-»-II r«-3 ^^-lajJI cnj«Jlj (j-Ujil (jiVI ^1 i tuSUIj fjSUIj 

(J^J I HJ II Jl_jJ1 j t^aJo* ^jI J Laaj (_ 7 ^>- (J-u£L*_« ( tJJ^i-) Juul X_} LI3 /CJ i«L>-^JI 

j<sJ L4JL3 i^JL^LaJI ojufc L#j *_uu3 (_ T lII 2J3U2 I l_jL5 1 1 j aj . (pjj ■'■"'J (jLul) 
(_gJ^J IJljvIj Laj^jlo ^Jca-'n m j (<sJ ->■ La-Lll Iji^S .3j_L«-« 2j.JJlC «LJLjj-a <jSj 
4 o K I La ^ySJaJua a I la Ll p i n"ij (j£j («-! 4JI L« ' I JLjiLiJ j-o I (_£^>-l /a-ufcLia ^1 
x-jLcoi Cj^Ij jl ^^JjijJI JLlII f_^S x-iL-al Cj^ij (j-o LjI ^ it" L_jL£ i^ilLa idoro 

1 jLo ' a "■"'v (j^ <iK ALliJJL) Ijj^-o Jju (jl *>ll (j-l^- u^J -l$j ' "j^ ^-^ lt 3 

.(21 ,20 ,19 ,4 ,3 , 2) 2JLCbe-a jlta 2jlm (ju doro 2 o K {j-l»3 

(JjijJl^JI 4^vj_i (_gjJI J_*JI a I La j ( _ 3 _3 Cj^lSLifuil ojua J!Lo CjJlj>o j«J 

j_l^Ijj (_y^ (j^ j -a-j mil sLxIjlII j^miI (j-o J-*j lS 1 -*-" (735-672) Bede « y \ ji» 

2 i n j 'X II jl^ J^-^> (lH->- jIJlC^Lj sLaLiHikl (jlloJl JlSj (-La i uaJI (jj^-ill 

(— il i n-»- 2jj^La r-j mij (_gjjl (. a.(_i 325 aLc i^ . uJ&Ji Nicaea «_«j^a) 2.01^^^ I 

Jl>-I ajj (Jjl jjs 7r i^iiill ajJ (jl x_4J>J.I I J-A (jJLcT J^J .7t i^iiill ajj JjJi^o 

(j-<- p e-LL i J. U J-i^. 7T Ir'llill JLjC (j| J^i I Juij) J-;U^JI Jlr'l'^ ^^3 J Jj (Jjl I .(TT (J^tJ 

(j_il i ii II AJ-J-II f_ 7 -^ (J^*^ l5 JJI -^^dr^' l?^ T '^^'1 ^ri^- f-* IJ^T j,'^ *ajj (jj 
JJLaj ^LuLoj^l A i ini'sll (<ujjj ^^3 •» Lta^JI Jl^ 7^JjLj (jlj I Jus . (j J_i (Jj'j 
(jlS i«Lo/JL2i,l iUll ojuk 7cjjIjj JljSLj i^jJj • «Qju JJX. (Jj-*- I -SLjX. I tcjjIjj 
tCLujjj ^ Sj La a. j&^jL\jjV <j\jj JLo IjjLS Vlj (jjl JulII jj'^^ (J1_iSLlIjjLSLII (_5^Lc 
J_uC 2_IL>- (_5-3j (Jl ■~ 1 " 1 a-VI jj'^^ aJ-jl! pj|j_olo '.'."" C^^ (j^d (*J '-*! 
(Jj^jJI t_il i n->JI (jLa I jiSLifcj . (_, i ii iSUI (jLojj>JI ^^uk tbjjbtll LluL^ itc i^aiJI 
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« JljU» (jLa ijJllII (Jjj i ii (_3-!^j .(«JL«JI 7cjjL1I (J^lSLII < i j 23 1 1 jjj-iajJI jjJl^cjJI 
o}LlU (J^a) ajjuj 7r_i i nil j^ij^ (Jj£ liLoljjsJ! t^jjLj j j I iTi Ijj (j-o Jjl j_o> 
De computo vel loquela digitorum (jlj_L*j 4-iLjSj .(. a. <_j o^LjII JUjj 1A.J5 

( Jjixj 4_2jj_LaJ ^LoLS Lvjji (_g^eJ ((( *-J Leo 2 I t _J I m"n nU ^^LSJlj Jjl!I (J^>-») 
(jLij .3_jjJl_lJI CjIjLJoVI ^IjiicILjiU iQ^jH! (_j-1I Jl>-Ij jj-a oIJlC2| f-J-«->- 
. «Lu-u <_oJl iJAjjSi i_)l>*3 Lijijji ^^3 i— 1 1 i n-»J1 /si^. ( _ T 3 i_iLo /<s-a>i t_)L<SL!l I JJt 
J3I i i n (j_oLj_« (_2_3 d j o ^ g ^JJl l3-?"^H' : tl)'^>- UD '-*- a 0' ^J '"■ « JLu» a I la ' la 

CjuLijJI (_yl^. (J JJ 4 I il-vj 0jj (Jl <t"ll ilUClljLJul 4 I uyij (_yjl tiiAJJ (j! (J^-pJI 
jJ-^-^jl IjLjk (j^^Ll (j^->- ( 1 fcjUiG.^ i^_jS^lD i(-iIj^J^_Jj) «LuOJ^_J1 (^JS -" g I '■ VI 

d 1-^^ ."■ * «Luoj^_J1j 2 j * mi a 

at** in frJto 

3-il>3 JlIoj .CjLjJLhI.1 aJJt ^jl-^i! Lj^laj -i^s-J V jl 4jL$J>L!I ^yJ! ^,13. jl 
(_^I t«4aJl mil J I Jlc ^ I » *_a (j^laUlb cIiLlUsLj^JI »l olr jLco . a. i_j I 500 aLc 
j j liUJ j a 1 a 1 1 J I J-jJ jljLC^I 3_JLXLa CJJLC.J ij.fl.LaJ I j » ■ aj (_yill jl Ji£.VI 

( j J1 jJLL> jia 1 "j I (jl (_yJI Jjju dJJij i(jl JJlC Lj-oi J 3. 1 j 1 1 j j a 1 a 1 1 (jU i_a^l«j 

(j^LIaj V (jbjLjJI (jl juk (jLS LIj .«a^I^j» jl j-«^o L4JL1 jIjlc^I i-s^c. 

icLfllLvJ uxml (jLS (jlj iSJjLXjU «L2j^Lajj) . jl Ji£.2l 4 i-IK-i LiloAj (si^ i« LjSl^J)) 
LjtSj (. jljL^.21 <icjjiJ*-a (j^ (j-ujl JJlaJI (jJ^i-Qil (j-LflJJJ,l (_>-ajtJ (_,'"" 1 ill 

<i£L^v LxJ, Lj -1 " j" (_ T HI) pj-JI I j^a> (j-o «4 t lc.^LJI)) cjIj-u^uJI u^ JL>JI l _ r & 
^ jj!ib t*U jj (jSLj aJ 4Jla ^(^uJaJI S^lSjJLi L^oLoaI {y*j!&\ ^lo^KJI 

(jLajJI L*LI!i «lj_ii- 3-JJj-I JUJl^so L*LI!i (j£, j<s^>o LxJlj iCjLiI 1 n-»JI *lj^>-l 
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. 2ril~^J,l i^jLklll ^ jljLC.'i/l »l o 111? 2_jJLlLo (jS ^jlje-o JJjJI TtJjLj o! 
LfcjJL^ij ol o Kll aJls! (jju ^yjk jj-i^VI jl JlC^I j! Sj-iiiJI JJLC sLu-ut-S 
CjLiill ( _ T 3 I j Lu^-uSjI 4 j Mitlj . »l o i i.al ojui (jjvjjj . «L«J (_gl ( _ T 3 Ijlj tr~r < ill 
»l o i »al (jLa ijJjLHiuj i4x-ijJLll jj L<ajul 3_3LSib ^ la jj i a L$JLj . L^j <J U jj . 1 1 

ti ju3 La LJLL (Io£Laj 10,000 . 1000 . 100) Sj-j-tiUI jIjl^SU 3-^oiJ! 

jjjjLtHal ^^l JUjUUJ I JlJ^J »^>- > -' *(_^-^ L^^ -1 ^ ^ *"' ^ ^-^ '^-^3^-* j^^- 3^*-* ^j-^-3 

CiL^-il mi "ill (jLa IjlS-Aj .Sji-LLo dJLvj-a /_^ (_Jjj>.| CjULI (j-a CM nKII oJUfc 
a I la ' j j la " ^^-S 2 A I ", -^ t I (J^vlj-ll (_,_!! j _i m ~i jl J.C VI si o i ni f^S jJjL^'j 

.jIj^VI 

jjljJ (cj-u! 2 oKII ojui (jl .dgoogol)) 2 oK Jl>- i i i .I LuLa idlli >-l i^ajVj 

Lgc JlIo *u-uVI I JLA pL-a JuSj ijiiii-i 100 4_Ll«-i (_jlr Jl>-I^JI jj* I Jl>- j-^j^ 
(jl (j^-4-1 ^jlll prefixes «££jI_jjJI» JLdJuu ul ^^SLjj-oI /<JLc La Jbv ^1 c-jj^JS 
(JLILjj .(...« (j a j I jj » id^jj-Jj^j)) id^ji^jjj)) id^j^tLa))) (i^ji^jj)) » k 2 1 1 * L^li^aj 

j j » i a 1 1 «Lp-l (jj| \jtj J-Laj (jl£ cr^' Cjlj-caVI (j-o «gOOgol» 2 «iK pL-a «bl 

v^jLuLJ /<JLc: ^1 2j JJ1 jJL,j .i_fjj-f cjL«J ^1 jal 2_^KJ| a jL4 cJLio jlSj 

(Jjij i4_u-ujjJlj «Lujjl!Ij 4-jJLu^aJI a 2j^_jjj>,j2l£ '^J^*.'.' ' J ■'-♦.' ** ta^jj " JJ'' 

.jji-LLa ijj^j (_i CjJlj-"ii ul ji^Jjl L#Jl (_,lr 

diLiill ( _ T a jIjlc.21 »l o i ul (jLa ijj^jJ'j f a:: ? J>t " l) "j. ^*J [j ' *~j I ij*^ L*l 
2_lJLl^VIj 2_JLLjVIj 2_u J1J> iJ|j <LuUVlj 2j^L>,jVI) 2LujjlII 2_uj|jjVl 
g< i i nilu ^j^* l > LQjuojl} <* 1 uaJI cLfljJJJ Lal_4-l 3jjL?e_a cLcj_4J?c_« ^j^SLj (cLuu^_J1j 
(<s_Lc) I_ljvjJj_ij^JIj (Jju>JI *Lbj «L«1!I Cjljij^Lo 2x.jju^aj ^ja_JI jsi^. (_yJI 
(j_o 7c_l^Ij j^I 4jujLflJI j i j i a « 1 1 2iL2j ^1 L^ji i inilj . («LloM£J| CjIjj^s^I 
/_i jl Ji£.VI (j qjj (_,lr 2JljJI CjI oKILi I j j ■ ui (j-oj jj^*.'.' L^juaaj L^jLS^I^. 
4_iSj_caJI «Lujijj2| CjUJJI Sj^j (_ t j*J ^'^^ I j Lu (_ 7 jJI CjL«1!I £yi ^j^>- 1 Sj- ^ 
(_ld Jl^JuJJ .«Luj_i^iJIj 4_uljiUlj «LujiJjJIj ^j*Cj i'i'iIIj «LujJ^jJI -i i aj (_ylll 
Jl»-Ij £yl CjI oKtl (j-o 2 -^l 2j Ljjj^j i^JJI Jiii hVI (_y3 -L)'^' Jj^ 1 ^' ''- ,Lji 
Cj^i_iLS_a I La-j! (JjJljsJI \jJt /_^ -^>i3) .OLiill j>Jbk (_>aju ( _ T 3 5) 1S1C (jJI 
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■ (~Uj-il ,. : u, a 


v2jLs>Lc: £ 


jLujJ «a1))J 


[<* it)) ^"t o IS 


English 


French 


German 


Greek 


Russian 


Polish 


Lithuanian 


one 


un 


eins 


heis 


odin 


jeden 


vienas 


two 


deux 


zwei 


dyo 


dva 


dwa 


du 


three 


trois 


drei 


treis 


tri 


trzy 


trys 


four 


quatre 


vier 


tettare 


chetyre 


cztery 


keturi 


five 


cinq 


fiinf 


pente 


pyat' 


pyantz 


penki 


six 


six 


sechs 


hex 


shest' 


szesc 


sheshi 


seven 


sept 


sieben 


hepta 


syem 


siedem 


septyni 


eight 


huit 


acht 


okto 


vosyem' 


osiem 


ashtuoni 


nine 


neuf 


neun 


ennea 


devyat' 


dzyevyat 


devyni 


ten 


dix 


zehn 


deka 


desyat' 


dzyevyat 


deshimt 


father 


pere 


Vater 


patir 


otyetz 


ojca 


tevas 


mother 


mere 


Mutter 


matir 


mat 


matka 


motina 



Note: stands for the Russian soft sign, which changes the second of the ending 

iTjUillj 3-)!^a I <; mi ^ylll oUill (j^J^^^ji-l jIjlc! JaLill SJjLHxjj 

i^Jij^JI ^yJLJ^! iJilaJla .S^V^J! jlia fjLu dlljj iSj^Jjdll *_o J^sLtlll ^ 
' °J -i .' ^ ^.'J* '^*.'J '(j-°>" JJJ^J •lj-'j'^' SjJajJ I jiitli «numero uno» liVI 
HJujI i Jl»-Ij» Q^J 4 LaJLiJI ojui JlJi£.j . (CjjI i(_£l) ij-^-ij! -5JL*J! <— 2j_*j (_£^xj 
j^Juuuuct (_£_>J L<») till j Jjlj . (_£.3Ju«JI a I talll L#J -i j*' ( _ T lII tLSjjJaJI ^^jfc «J-^" 
i3jJLhJ,I ^ (jJLlII jjjJI /<u-ol «jji£» S-^Kj JjLlL^uj i(JJa^l i J*c. Menninger 
id^tiblj ^JJ-* (j ta *_' <Ul3 «j_ui» 4 aJSj ^JoJ.1 ^lC a j J a 1 1 La| .«4j^Aj» j_gl 
.«j_uS iSj^/Lj njLul 1 Jl>-Ij» jj* a Ua-Ll I jjjbj i4j^Lj (j-« _>^l ff^-" 1 l_£' _9-*J 

■ j£j^\ 3i^-jl! (j-uSL»j cJljLa 3_<_aL»J! 3jlll ojZZ Jl3 i3-kii!l a JJt, JlJ^j 
Jji Jl9 (( \ds>- Ij^JJtJ (j-uJ-! tJlS^J (jl" lJ-5^' dv^ l-'-' 3 ^*-^ '(J'-'il (J; ' ' " (.y^J 
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L$_La -i'^>— 1 3)1 ■ C JSj . <(d f mi (j"\-*->j'»J « Lajj (j-LS-ljW j^^ (J-uJl^XI t iLiSjl 

(o-LSLjjj . jji^tA j-fc (jjSLj (- <LuL>JI pjjij>J,l (jLa ij_uSLj j-jSI jjju ^LxjV! 

j£'l\ dJjLa (_ T JJL3 JJl>- IjuJuLiS ^Lila <JJ_o Lajj£.j '.«<tljjj <iljj <_k!l» (_JJLa 

(jj_jLo» ^jjjJIj Jj-s! C^i£ I J '"jl aJ L& ^jlll SjJJjJI t_jill (JJ^-I ^ 4JI 

l_a-j-3j Jl At-VI (_JjJ) S^SjJll 4j^ mm II SjjJkJI t^jju y-Luaj| LuSLa-ij .«<iiia 

•.^LlJI ^tHI ^ cr 10 -)-" 'k^ 1 JLa.Cm.Li JOaJL. ( JJjLJI J+3 

8-7-6-(jlj) S-CjjL^a?) 4-i^Jt j! ^a) 3-(c_^t) 2-(L>l) I 
j»jS) I5-I4-I3-I2-I I-((JjjlJ( LlK) I 0-9-((j^L$j! oj->0^) 
•(J^L^oL^l) 20-I9-I8-I7-I6-(3jlxIj 

uic 3JI jJI cjUJSLJI jLa i«googol» 3-aJSLt La>L». <G| ^1 SjLiVI jJl^jj 

. Jl>-Ij ^)^"» ■"' J^3 (j-a (_p=jj2J La Ij-iu iSjJJjlII "LaJaJ 2(1 JlLa L^XLa > ^1 JlC 2 1 
(jj£j (jS LcLa^v! L-J taaj (_5-*J .^^cLa^j- UaLSii! «Lje-ujj i ( _ T cLai>-! TrLlJ L$JI 
L4JL3 iiilljj Sjje-luj) 2ii-».V 3-L>.j_a ^^3 »l air 3^Lc Lkjjjjj .Slj-a-ll SIjLs 
1(JjjLlII (j^ ^^^ J>^ '^^J 7"j>^ LxuJJli 4-aJ ^_>SLJ . Q&^jJI nini" La IjjjS 
4-j_»-3|jJI SLpJI (jLi (_p3_pjij (_gjjl roLcuJI j-iSLfllil! (j^a jjulaul] £y> •^-?*_$ 
(jj.j_.3jj jl JLu jl (jjjjijji^-jl (^Ai (*J^ . CjLpSj.1 (J|jJl>- (jrU ilon->- La ^^jfc 
.CjLjjioljpl raJLc ^SJliI mJJJI jJt dHirH J' Fibonacci lujU^j.^ jl Boethius 
(j^J^Lc «LcuJj JL>-j raJt (oiaJ! I JUfc f_j£ <L±uu\-uu2\ <"«ljjU~tl Cjjl>.1 jj^i ^j| 
J_a_«JI (j^ 1 j 1 iiLmi IjjJ (jj I i i"i_) f«^-iL9 *Lai«JI Lai . jJjjjjiJlaj (jjJjKj-a-a 
»(_, I'ii'q ij^Li-^l Jila 4j!la ipljjVI Lai . I j*l ^^i^.U'j 3^jjiJ,| pj^ (jj 1 u M ^Ir 

• >l 
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jLso^f (_£jjj_iia jJ^S J-^L-J CjI j I g * tlj j £ fl llj 2 SI la j| j 'I '^* jl <i~t" i ul 
(jj_l!l) William of Occam aL^jI <-3ji aLj-Ij lJ-4 <j-c >j-c jJsj - rt j' a l '*? 
JJlC (J I <n"n nl (j-o (_JjJl>- V» ".(j^JJ-lLlII (J-OJLlLJI ^rQje-j-uallLl (j luC ^-jIj-II 

1(1 L4I0 (JJSl JJJLJ OjLsol (jSLsJJ (j-° O^ '-*! I"° (J - *^ j^?°^' *Ljjjj2| (j-° _>rhp 

(jLs L»s) «aLsjI (j^'C 1 ii» (jl .««lJI «L>.Laj cul La jjLjcjj «Luil J mi 1 n"t V»j 
^_a cLLicuiill cjLoLi^J! (jLa-j i""i LIJLS 1 1 j >*» nj-uJjjm (j\jL& (_yk j ' to-i 

IJlj_o («_<j/I Lfrj-Lc 3 ' _'J <<LuuJjjI joiaJI i^jLiA jj-o (jVI ( _ t j* ((jLojJI dJJi 

.jL^VI 

(^1 jJI j j . .-> ^ 1 1 jl) d_Loj_l,l SJLLajJI (jj-iLJS jji iju jojjILo IJlxa «L<4Jj 

, j 1 ,^r, , ,, Sj^ Mijtl cjLuLCII (jl » ".(^LlII ^till (_ 7 1^. «LlLc <_>^-iJI (jS-x-i Oj^Vi' 

I (3 i jjjj (_y3 j^jjtj (_gl «L»-j (_y3 (_3jSjJI 4Jl_Ju (j-o Lu>23 «(_yji J£ 'J-*-"" Jl 
(_y3 4_t£. Ijjjla jJLca'i/l ' j^-t| Iji-LO jjfc ojjfc^j. (_y3 ijull Ijtjfc (jl .«ij_j]m 

. JJjuM TiJjLj ~0J\ ' "O (_jJ3 (Jix-fl (jUJjL2JI ^iSj -j^' 3^"" 

U-tt) sJl-JJ 2 LaJiJ JLiwL SJjSLo LojLu L&LuiJaLi (jlll jIJlC:^! 3_JLHoj 
3-aLcbl /<u) (j-ijLa II Ij 111 m V! t_x-j riilj^sJI (^3 (jhXaLtll ^^k: (jSU-Jis.ljJI 

3j_iiu£. (_yJI Jl>-Ij (j^ jju LuLa I jSL&j . LujLai *Ajj (jl ^1 «LjJaL*lLa CjI Jl»-Ij 

. UJLjLl-al (_yJkj iCjIjjal I _* 1 nil (Jl <H*n 11U 

«_iLccsl (_y*j Jj 1 nj't^iisal 4_JLlII cj Lijji L>J I J »" 1 11 1 L^-La sLglliVI (j^->-j 

. J-JJl^j. ALksj (_yJI J 2j * ' 3JajLul aJJb Jti^.j . 20 (_jJI LlL-ojj j>JLAj . LLloJlS 
' " (j I Jj ■"■ c t) 'i fj jj ■"■ c B *.^_tIjLc JJl^. (J^ i /* . ^j 1 CjI o In CjJLa-" i n I (jjse_)j 

^jjjjjii ljuij iljiSL&j "*'lj loc ?<-Jjl» (oj^jD """'^j ■'■"' cj^o» ((jjj^Lj) 
jl ji^.^1 (jl ji n'l LuSLaj 4JLa iCjLJSUI j>jut aI jlj-". r»L> jju (j^tJ Li^j . j^ljill 

. 4 Wj , ng]\ 

(jl (jVI LuSLaJ (jSjj .CjIJl>-I^JI 4aLu3U (_, < j j U JS i"i J a I laaJl ((Jjuudj 
<((ju^ i ii ^^)) . Cj Jl>- Ju9 ^>- 1 *(_ 3 -tu (jj^- 1 l-i-Aj ^j '"-^ (j_a CjlX.^_4^E_a L_fl_u-iaJ 
L4JI 1 jlj^c'i/l 4_jJLlj_a L ^°> CjI K Jj^=-o <"' 1 »A \'j£jtj «£j\j nir Cj^Ijdj 
4-j-La-C ^lj^.2 sUu^jji sLSj^Ia L^JI I •'■-y (JV^ Lr^J ' ■ 'J ' a ^ « ^^ TJ^^ 

1 i^-L^aj 4ial inn LbLa i«LL3lju_a CjI Jl>-1^j (J-^?-* ^- 4j> - *'^>-^! (1)-* ^f^J-J^ «^-4^>J1 

Jj-ca^LI (CjI Jl>-Ij j miT (j-a a)->- t3^J J-4AJ 'L$J "ijtll aI t^'ill ^S 1 Lul (_gl) 
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.4-JtJI CjbjicJil t^l\ 

«_iL-ol (j-o I -ijj' a Lxj (^jJijJI jl i_aLiiij^l (jJ! I JjjI SjJaJiJ I jui do! Jl2J 

^j^ Qj (j_a f 5 - 1 ^^?-^' ^ i c J . 4_a JlJLUa 4-ul i n-*. ^J' t" I i _ T b I q^al J sej i ■■< <jS-aj 
i«(j^>-^LflJI <— il mivi) <liL> oj-sj^aj (ji 1 -^' isLsixIl (J-lS (j-o «_iLt*3 2l <— il i ii~»- 
(Jl^la hjjjl (_5-3 i_ijl£UI CjuI i n-»- ^^3 'j-J-*-" U»iu«l d^ i—il i h-kJI I Jufc (jLa 
(Jj i^jjJI Ct-^ - "LiSjjSJI LijIJJI j'"^ O - * 1 *^ Lt^ AJLa-"i ii J J'jL°J 'OjL^ * JlC - 

(j-a (Jjsl I i gJLa (JS (jjj,jLc i jj i aj (_ ajS J-&J itiJJi (_jl^. 2ULa ■ La » ' I 
I o^/iK liLaj x^jl i-jj-L^JI JjIJls- (j-o 3j.LaVI (jjj - 9 j 7 : JJiilj 10 

(jl_*j-cal (j-jl (_£j_>-f 5 j I It I j t<l i ii Q-»- j^C (Jj^l JJjJI 3-iUJ |_$j I imII 

(jiil ^1 i^yJUjJI liJjLu (jyJii!! JJjtil 4^iiij s^^-iJI Jjls! .(5-7=2 jV) 

«_iL-aVl j.Ji£. *-*aJ tilli Jju . (5 - 9=4 jV) f-jLuol £Jjl 3jJ,l jui ^ 

t-i^xbl JljJju . (60= 1 0x6) 1 jjjJLi £>*^JU m>»^L9 '(6=4+2) 2u£X\ 

. (63=60+3) Ujjj^ajj ^1 <j^>*^U ' LJafj i(3=3* I ) 3j>jJl*AI j-jLuaVI 

.63=9x7 i_il^>J! ji! 

^Ij^vVI jla (M^-o 14*13) 10 ^ajjSi Uflia J£ (JJ-JJlC: C-Jj i ^ I j 

iSj Mull (j£. S-iLjjJI D"-^-^ f-jLi^^l (_5-"J IJljJ UJI j_LC '(JJjLluJu ^ J .""' 

(j-« ^SJ'J L$L> null JljJI (j-° ^ J ' J ^ 5 ' CJ^lJ (_3-"-<^ '.4 i mq-kJI (j£. (J-^J 

.(70=10x7) 10 jJljJLi jjLjJI '.'j '^'j (7=4+3) <idnv <£ i^^-UjJI 

(j^^ol—LlI x_<j^>oj (12=4x3) 3_j_LlJ,l x-jLca'i/l l-Jj i a j dU!) Jljlj 

^jI^sJI 0> <LlJ3 '(182=100+82) 100 .Jl-i-i^j Ij-Jv fj . (82= 1 2+70) 

.182=14x13 

« J_u» auI (_yS 4JI ^1 SjLJoVI jJljso) S4_lL«jl!I aJJb 4_loJjI^>- La nj?j3 

I i J Jj l a (j?3-i-j (j' JJJ' (j'- 51 ^' U^i^ '• J>^J 3-aLc 5Jl i nil (jV^lj (^7-j Mill 
0^-a-i L&JljjJJj 4^jjiaj ^LajjI^iJI q\ . AxB 3-«-l3 jLajl J-A ' -dlaJlj iA,B 
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J LI* B j A (JjJJjJI (uj^b Jj^L*.) «l Jjv jL>o! 

A = 7;B = 9 1 (>» Jal B, A ^ JS u^Sj o^- (i) 

7-5 = 2; 9-5 = 4 (B-5) (jiaJI i(A-5) ^j-"^ 1 J^ 1 : <J - S:i e^ 1 jjl^oVl 

2 + 4 = 6 Ijj.^ni ^Jl Au'iU tjL^Vl i n.M 

A+B-10 = Lg^^x-^a 

6 x 10 = 60 10 jjjJLi_.j-.il 

10 x (A+B-10) :j_fc __lj-__«_l ^3j 

3x1=3 Sj_*JU £j__>Vl ijj-^I 

60 + 3 = 63 i 'j i^aJI w "^ ■"- j__i>_U *__—! 

7x9 = 63 Ayr ,_i|^a, ^U._, 1'n.j 

A=13;B = 14 lO^j-iiBjA^ JS^i^ u^-GO 

13 - 10 = 3; 14 - 10 = 4 B-10 (-LaJI (A-10 :jj-^\ aJI :,--- ,-Itl j-iL-oVl 

3+4 = 7 1^,~.. w 1 ! 5 J'"' 1 ' 7.' 1 '~^ ' *"'~^ 

A+B-20 Lg-jjj-a 

7 x 10 = 70 10 jjjJLn_ij.il 

10 x (A + B - 20) :^_, Cjlj.'inll (»_j 
3x4=12 4-l_JJ jj__>VI ejj-il 

(A - 10) x (B -10) :^_, jL-Vl fiSj 
(A B) - 10A - 10B + 100 (JjL-oj I ju»j 

i— lj .Ml u "jt or ( __1>_U *-x J>-l 

fjj^J.1 IJl_,,_]I 100 <___=! 
10 x (A + B - 20)+(AB - 10B + 100) + 100 

13x14=182 :yt AxB ^jl^a. _,l_ ljj_4j 

J -i i __u ^LojjI^iJI <>j__ (jli i(13 x 14; 7 x 9) (j_*L_U q\ jufc ij-jj LaiJj 
L#JL_ _dJ_ *_aj .CjLij_«__j, 3_LjjJI Ji_c l^jK ni j-J-«3 (j-*J *1 i3j__!j 3K mi a 
j_i-_. _lj_-Vl (JjL__a L&i iU'i.i j~t __j_? (^all SJ^JaJI (____ L*jlj Vila jj-jj 
aJlSj Lo ij-_uL^a j_lC 3-e-i (_r^- p?-J L*3 La LJLc 4jjj^__JI aJJt l__)_?j ij_jjL-!! 



70+ 12 = 82 
82+ 100=182 
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. Sala^J 1 ^i3 Sa^^J 1 (jjLa-La 

(j-oJl^-j-^j c/>_o I j Jl a i3_ijJi£HI jl Jlx.^1 ( _ t ^»-j • 1 1~^"^ u^ 9-jj ^1 tSf^ 

3_cj_<i^t-a (_p (JL3 i4jJeJjLlII «Li>-Lill (j-aj jjU"ll (J^v|j_o ( j^ LoLx-l (j-OjitiJe-a 
Sblu^aJI jl 4j; i ,-> U jl 3-j1>LJI .sljl£.VI Jlo i4jjjSLU .slji£.VI (jji «3-ajJiia» 
jJlSl 4_Cj_«j*-a L&^aLc ji I j* ■ ■ ■• 4_u-u_jJlJl$JI ji ^LuLoj^I jl «LuujjJI jl 
i^Jojjj .^js>-\ (_p3lj^.2 jl 4jiajLHjii! (jjjjLtll (JjjLlII I J 1 1 »~ i aJ (jl£(CLul JiJ» 
(_p_o i_j_lJ1_<j/I (Jl <i <" i nl_i i<_jjJl£La j-;LC. <_jyL_uLi jl Ji£.^U (_gj-ojJI (JjiL<ijJI 

ill jlxL jl i L&jl jjlj .ilji (jill «Lui^l ^1 SjLiVI jl 5jj maJI tiiljLiVI 

t _ 7 ILl1 SjjLJI CjVLsJI (_yJ3j . jj^>JI J I i_al Jn^s'iM (JjO aI^Li ji w-tl^.^-wtl j^o 

Ojui «/0-&.jljlC.i» (jLa OJjlil S^ulj Cj^LjCJ-u (JJJjL«JI (jjjLiJI I g-L3 » Laj (jt£ 

S-Si—iial ^j-x-i (jLS I o LSLa itLmAi ( _ T * T L«jajJI Ja i til (_j-l£. jj i m") 3jlc <JjjI£ 
(jLi OJljlU SJljJl^- SiLx^l (_p (JjLLa CilxnajJl ^Ij^l <j-o j»3^ (_j-ll Si <^-s- 

-ijj-j jlj-C^M «3_jLi£» {^jJS «3_ljIJljJI» 2 3j) taJI £,LL<fc ^Ir Jlx»- JLl<i£j 
jJsj . Lg-j-Lc ^^LjLj p I «" cl^jLi ( _* r^i -»iJ1 (j_a » Ua (_yjkj it_iLcu^JI /j ia£ 
iul£j i(2^ ' ' "I t— 32! I (Jl^is i^s>-^\-ai\ LljixAlx-a ( _ T 3 ^ ,^..tl ojui ("dot", u| 
(_a J inn aj iJjjl^ L#j| (Jo> «LujjLS (3^^J ^' Lr^- 3JjJ-II ij-^ 2 lj-° J- a ' Jl J 
1 1828 (*Lc ( _ 7 i>-j j iSig ^>I_>II u>^' (J-° 1*J-j_3 . 1 j ■ "■'" SJjjJI jj-al Jjfj i n" 

(_JjJj ' . '^J uaJJ a^I "i i ill ."iVI ua-jlS (j-ulaljjii! I J J La »"' CxjlSj ' . &\J ''"^ 
(^^-^ «Lc^_a ^^ LaajLjl (>Jl_A (j_« 4 oV i^*> «La^ '"-^^* i a! la III 1 Ju^ ^y£. /ylsejJI 
J^Li-j . L^SjjtJ L^la (jnlT-'ill jj-Sj I 834 aLc ^^Sj . (jJiil ^ (jUj_JI 3_u^I 
(j-Cbv^J Turner j_Jj_lj /n . nj) . L^IoKj (jUjJI (jJLj-o c^a^l^.! 3_jl 4J( J| B jjt 
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/viViY' v-v '*'Hr ' *" " " 



2 x 10000 £ 



100 £ 



»-•••■*-•-•»*»'•*•*-**'•-•-•-*-*-*-•-*-*-•-*-•-•-*»*-•■• *.v.v.*- *■'•*•• •*»*• :•>■• ■'•'■'•'•'Y'^ J *y' 



2 score £ 



10xl£ 



XSiSXXXiXeSBSSBWOOoaoar, 



II d 



6 A!:::!.::.:-:::::yn - i r -■■— -.T---7 ■•■,••••;••'; - i rin «■ . - ■ - * 

i-l-::::. !: ::::' -::- ' !::-!};:-i!!--.!!--i! t -.V'-. m . , --.V--af-kl-V-V!-A 4 1/2 score £ 




^jjt^gSSZSSBSgssszs^BnEHB^asg) 



16 1/2 £ 



W-i^^^P^^SP^^rrrj-n.^ 100£ + 

If,'...-..-. ■•..•.-•!. a-a-^-^-''i. • ..•■,■•..■•.■••.■•..;•,•.. !;-;•$ 



16 £ 
9s + 8d 



(20 + 61/2) £ 
3s 4d 






31 



^^aJI 



. l_al_4J Ll^J_a lj_al ^L^ L^-JI j J miJ 4 _ 7 ^1 *Lu!u^Mj JJulII 




J-4-Ci.luj . Boethius (((Jjj^-lj^js 4_i]JJ. Consolation of Philosophy «3 a ■-■ U1I (jl^L_u» <_iL£ ^a f«u-oj 

l-jLulsbIJ Oil 3-=-*jJ AjJelt-uJ (ij-ic-JI (j^) >»-Ull 0' L^ -^>*-" j*^J^I (jUo-JI j^) ^jj^JuiJI 

S^S^aJlj . I J 3_j 9j 27j I ,2,4.8 :^IILu_uJl1<4i (jll-Jljj-a 4_^_JV1 <— ijj tJT Li Jl>-jjj a ■ La j La ^- 1 1 {J7 lc » 






-4_ii*jjLUI 



J2 



q^>.^LUI ( ^ ) SLj joJ i4_Ljj/ 100 3-jI^^ JlIaS .Sj^ejj/ «Uji 3JL$j LL>L*-o I Jl>- <-;-<j^s 

^ '^* Lfl ~-t I J^2_JLl Ll^JLJI J-&X 4-l^LLa^iXI ^J^ III ^J J 1-~> I -» » Q^JjjCU,! (j^JJ^J^Ajl 
0ju& ia^Jul 1ju_ali£.1 (C^-JI t_^J-u *(_ 7 -^" (2>^ I-*1 : >-lJ 1 Jufc (3^^ (*4i 'L^J ^1^-iioJ 

^^jjj i ir-nll ijic C&J3 C^jL£ ^y^JI dJ_L£ .2Uj,„,ll v2j>L=c^JI CLu\£ 

.SjLjejJIj 4j.}L*JI SLpJI <_JLLi^ < la * a 

Arabic Egyptian Baybylonian Mayan Chinese Greek Rom 



1 


1 


2 


11 


3 


in 


4 


llll 




Ill 


b 


II 


6 


ill 
III 


7 


nil 
ill 


X 


mi 
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hi 
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VI 
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VII 
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I VIM 
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> IX 
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' X 



26 



AA 5 



* 



</ 



XXVI 



273 



WM n hi 



W* 



5 



f*» 



KCXXMI 



11.578 



I i S3 »W) mi '" ^ " ^ i,n = 



i I 



7 

£ 
S 



rt'-^o/, Tmol^viii 



i(<uj^3 «_u^3 jl iSJjj jl (oiLv '"'Ijl -^""l Jj-r 1 n"iS i^o 1 nal i_al jutal (2>SLI 

Ij^Iaj^Si SjjjSLa I.3I Ji^.1 i.l U"~ (Jul£l3 " , iSm i^aJl JjJL>oj (j-uljJiJI (jjjijl 
->! mibl CjJl»- iCjL«jijj>J,I (j^ j_ui (_y3j . I Jj^j j kill ,_£jj ^ 1 la » 1 1 j^c jjjuj 
dJLUjIj sLlLa^. ( _ > l3lj^.'ii Cibl 1 n-»JI (jjl m" 1 n_i \jj\h (jJJJI (jjjLlII «2ji (j-u 
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(jiuu /JSj . 2_<_ u jJLa (_ji»-J i2_ ca L>- I jl JlC I I j* «. t A»~ , ,.l #_jj| 2jjj£H,I .jl Ji£.^l 
<L«jj ijl) 2 j -^ I j 1 1 v^jIJlJ JL3j . L^ilii 3_^JVI «_u^3 (j^ L^JLi tj-C-^l ,,-<l'al ^",tl 
^j-« (Jj-LdI LLaj Cjj 0" < nlj t Julxj (j-«j -LLa O^-^-J- 4 -?' 1 ^' ' (j^JLffc O^- 1 (^ ' n^LUI 
( _ 3 _ia . L$J 3j_j_«_« jl J^c^il aJ-tb dj-i\S (_5-l!l *l i^t\»tl Cjljuia^JI j\j o"u ul 
(jljjju Boethius « (jjj j_ljj-j » I j 1 1 uj j luc *_iljJI (jj-ill (_,JJ -ijju ^ laj Laica 

( _ 3 -3 ^Lla^jc-Lo I it j i4_<-uJL2Ji,l ojlji^.1 4-*-oj uj^£.LLj3 l3j i nlj^J O-iljui-a 

. ^1 Jlc^I 3_^JT Lgjlc t_aj uu 2 1 .i'°il_La 

Lj j mi (_jlj ij»Lj^l oJ-A (^ (_ji»- <l£jL9 (j-o La <LJ 1 (j-a JjVj . i—lLjSJ! \j!h (j-a 
(jL^j . I (jj II j-o>J (j-^II 3_ul_uJI ^^3 ji /<ujjJI ^^3 t>-^' f-^J-ll cr^ Wi>^- 
. Jljju Jl>- (jJI jLv (Jju&j (j^ 1 ii^Lilll (((jJjLsoVI » (j-u i—ij^ch I Jui ^1 j la Li 
'--Ik jJs 5bpSHI ^|jlc:>U ((SjjxsejJI)) jl i«3jJL*ll» 2 aJajVl CLu\£ Uj 
Ij_l1-S oi-^ l 0'- >-" (j-° ^i^ 3 ^"-^J 4_j-03-iJt CjuI 1 m-»J1 /_i 4 I «i t" 1 11 a j-;LC. 
&r °*"' ' " rt L&J"*^ f*^^ (!>"* (^^ Lt~^ ifi ^-l-a-*-l' 3Ljj>ijl ^j-^ IJ4-*- 1 (1)" L$_La 
(jXj /«Jj i2_c.^LiIlj ^LlJI vIjIjjI (Jj (<sl«JI vJliljji (^SLj j<sJ L4JI ■<— il iitll ^jJI 
Cj^LaQll ^1 i_3Jl^j (jli La jjuflj (x_<-ul^JI oujlaj) (jjiLLflJlJ ( _ T J-« : J L^-aljLa-"ii ul 

2 tjjUII 2^jUJI oLuKJI L<i^LM J^>. jjjG La LJLi c^JL? ^1 2jn,,ilnll 

^ i^i ->- (^ (3-jLJS.J (j 11 a. (j_a j-i£i j»J^J o^Lj /<J ^^lll jj^jJL9 . L^l Juilj 
(j^ (JJjLS CjLtxi^J. (_, «iUtl aJi2jJI 1 " 1 1 9^jC J 'Ojt>^ SJlC lI^aI J 4jjL»JI SLpJI 
L^^c (_jjJI ' " II J I ua^J I -" la c I (jlj . (jj^illj SjLajJIj 2_ajSL>JLS . (_£_>^>-l 7"lj-i 

.uib^auji 

jj^jJI (jjSLj Cjui 1 m-»JI (JL>- (_5-i^ .2_cj^uj 2J| 1 ill, I 2_c,Ll»^5 (2>^-a-^' (I)- ,? 
CxJL^ I K'^ I jSL&j .3jJL»il j>ajj| (jjs VLuilul J^mt 2Uj,,._,ll 2jjjjiJ| 
Sj-Sjtja 2_ul ,,i-v Jl or I «lj^vV 1^'nltLe Cj.il.jj! »(Ja ■•■;!" 2jj^SLI,| ^1 JlcVI 

i^j^^! (j^se^j^^ ^1 allijij^yl!! jIjlc^I (jLa 1 IjjU~ j~.<VI cjLiI maJJj 

^j-ulj (jylll) mille 2 K JlLa CjI K ( j_a (jrJj'i/! i_3j^-^l J <" 1 ul ^ylll jl 



SI 



<j-\_j Ji ti— il o K II (j^-JJ I 3 ' J .' i-La-LaJI (j^L«-i 4J? till j ijl^v^! (j i n-»-i ^^3 
I j j 1 c S_ijJ<£Hl SjLlI ^Ir 2_ulj Mif CjLo^ic ij-uj I $ 'J.' Jl 'I ' '■* * .' ^3 ' a ' ,' 

3_ujj(JI 2j i njjlfltl jIJl^.^1 a I la ' 2jl .Vi'ai C^jHj «G| Li£ . 2 La 2 * ! I aJJt J^il i nil 
.SjjjulHI *L>-jl f-J-«->- (_3-^ aLj Jfl oJ-& Jot"! ii j Ttjj-ai (_gJJl 
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4iaft$ ^^y&\ 4^tA\ 2 






(2^JJJJJ2(I ,JjJ3 {_ya "LiSL^.a'i/l SjLflJI 7-LlL>-I ,JjJ3 

4xj^ju 500 (j_o j-j-jI 3 ".' O^ 'ui^ 3 (J-°>^ 

d) Lc j_4J?c_a l^juajLi t(j■^_LLc£^ 2l ^jlS i nil ^j-* ^Lull^e-a 
CjLiill pj-ij (jlSj • Lx_«l L&JlC (3^-4-1 "-^p 6 -^ J-^~" lj-° 

(j^jSLjj^al jj-L^JI L^la ^1 ct^-I' (^Loalj . Luji! jl 
pl_<t>-l Ll!L>- «l<ijj .(Jj^li (jiLSJ L$J^>- jIj 3Ji_c»tA 

(Jj-"' (j-o Bering (dJLb^u) (jjl i a * lj|jLl».l (&4JI ct^- 

.(3-Lu, 10.000 Ixio)^^! 

ii-iSL^-a^l 4jJ i^ll CjLc.jj^^J.1 (jLa '(»l-C <t>-_jjj 
(JJ-J-JJJJ^I si oUII 4jo i mJ (_£Jl!! i$J~" nil ( _ T 3 Cjlk> 

3_i£La1 (^ VI 3JJla11I j-^ 3jI JlJI 3JLvj-a IjjjLajj 
<_>iLc. ^JJI Incas (LSLjVI) i . t mi ,_£ jJ (jl^j .Sljla 

l^ t ' e* t ** ** t f*** t) * C ^" '~ u ' ' ** ^ ^LS ' 'I til la (*-J-J i 

«3ji_L>Ji *LjjIj21 f-j-c^ 
dJ . i ,i< t.1 , _3 Aztecs (aLu)Vl) La? .3-lalSLa 5JLl ... . 

^Nt LaAla (jLjuSi La-Aj -^jt~Kjjt< ^'a Maya f Ul ll)j tPL^"! 



57 



^^aJI 



JiJSj jj LaJLj 3_iLjSL1I (j-o (JSLij 5 )j tali " 5)1 Jaa. ■ i J '" (_p i^jJ ijl^Lfl ' '- '-* J 
jJt i LjLUj ISLjV Ij dJLujal i^j^UJI c_ ij< ."ill oJJb «_L«j>J i a uaj J ua^l (jjSLj 
4_i3 (_^uLc ^ jJl j <^>*tl j ^y ti CjJl>-i 3-Aj t^^-ijij-ul j '^** II ^^l Q^jjj fQ-^-H 

^ySLijj ,_£^Lui^ ^^3 l^jl£ L»j-<j^- fo-^JT VI i Lijjjl (_y3 Mycenaens ((J^jJLluJU) 

. Lj^2j jl>-Ij 
i «Lj_ij_L>J I j /j La i "j II LSL^ol ( _ T 3 ^ i-» JaJI aIj-A^Ij Jabtil si m~u njjj 

Sbjii^JI 3_aL2i!l o jut jliiT (jla i4jJLuiJI ^j>oI ^ S-iojlAII juILSiII u^yij 
KJVIjiiLujVl ju^(jLujjVI L^jjI^I 4-^U^JI SjLiVLa.SjjLJ^jSL^aVl 

(2yi J I in^\ (jK i nil lr lj^i-1 <"< i A (jH-II MiLn^' l£>'- u ^ jj' 1 ^ '.' * LjULIj 
I SI La J ^ La » * (J-^-lSL-Jj-o^I .S3J4II <LsL2j (jLa idili *_oj .5-lII <\ Mill Kj^-o'i/ 
JJljJI 4-3jji_aj 4_uIJloJI ajj-ujJI (j-a UjU h£j mm 11 aJ-2H1I «L>-Ji (j-o Iju-uIj 
Vjj-ojj idJLuj'i/lj ISLJ^U SjjJljJI Cj Lc jjj-aj, Lj IjJ^j-o i4jJI <i loII ISj^o! fj^S 

J -^ aJI I Juk (j^jjuj . LjLII JjLil jJUJll jIjlcVI aLLiJj jj-uall 3-*J ^1 
SjSj^oVI /ojjimLi (_k>U- aUiaI x-a iSjSj^oVI tb-iigll 3^LSii! JjjKJI ,_£ jII 

(j-oQjl J i^Atl jjj/^Sjj . ISjVI (JSLjJS Jii£. I i^ajlj i/o-ij-fljjlj ^JjiII 4-lII o Mill 
(_yi «U /<i^j^-i-3 Ijla /a^3 £yl jjjSLi (j-«-C.I -JJjlL! tflgflg'^ (jl£ iji'- ,L " LjULt JSLji] 

. «Lujijj 2 1 Sj LiLl I 

LSL^tj SjutiJll oLVjJIj Ijl£ LJL^ u , , „ - ^1 oMJI <j^ 0^ 

jsJj .4 j (~i\A,\ Sjlcjj 3^.ljjJI ^^3 ■" J i a » j (J-«^. L4S n-i!l 1 ii^llj Cjul^pJI 

(jL-aj>JI (jl (j^ ("s-c-j-I! lt^- I j-*) •oW J - u . ' ^ <3.'^> 0' lj-'I -^^^J Jjt-11 (2>SLj 

tjl in'tVI J>»-J (Jj-3 dJJij iiJI_Lji j j La jj 3_jJLiA!l Kj^oI qM 4lual q\£ 
3lj| j-^>o LjLljvI C^JL^ (_yjJI i_i^iSL!l 2U , „lj 1 J 2 a »'»l uajJI tlxjl^j . (I jj'a 

.Cj^L?t£. tjjj ^L)^- oH^- 1 j- v ^'- 1 1 ^ <^Jl>-i (J-i-^j ^>-*-*-* , cr^^^-*" (J-* d c j '" ^* ^ 

(Jla ,j_a JL»_i L_«j_«_3 Crl^J? (fi.it tljjJI) v2j>LaLj(JI (jl (^JJ SjLiVI jJ^oj 
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a La- 1 n'tVI S^SLs ^1 i4JL<JijiU (_^>-jlj Afr^Ad^j (jl Jm uj LilSLs "iaLijilljjjjjJI 

4_»_<-j_LsJIj 5-j^ mmII oLuLdl <j^-i2 idJJj (jXj joJ (jlj tj mm II ij\j (_3-<-uLUJIj 

jl (J-\_j_Lj_L>o tji-ij SLdja (jjjLlII ojSLj jl (j-o ^Jjj d *.; jJajJ <iJ3jL>JI (_£jjlIIj 
Ij_^jcJj jaJ (a^-iLa SsJ (j-«J • Sj La-aJ u (_ all I (_£ Jjjui IjjLs (a^jLa i(j-\-uj^>o 

(jL£ . jIjlc^I (_^a jl 2 j o U II 3^jjlII (_^a '"'*jj talll (jjj (_Ljia jJlc ^jj-u 

olj^c^LI jl 3ji^j>J,l CjLjI i ii-»-ll a j J a a ja^JjJ tjSj joJ tjSJ i JjJI ja^-iLVoLj 
(jijJiiJI 4-2j^Aij jl I A I a "■ VI JJjJI (j£, r- 1 i a a ." I 4-aj^la j&^jjJ (j£j raJj 




I j'"* ^JJU 4-lL2J| i_!j|jj>JI ( _ T 3 CjljLso^l «LaJ d^v^jjiil ^jIjjsJI lIjLSj 
i(j-UjL>JU (j-o <icjji5c-a fu^j 3j a -^ Lt^' tlllj-ll -iJJt^ • «LotlJtA 5j_^aj (Jj-k^J 
«ljj (j I r 3-ujla CjljLioLj <Mc jjju (jL^ i •« j l"a (jJJJI jJjlII -ilj^l .SJlC jl 

x_U3J_OJ J mill CllLiiiJJ JJlC (jLSj tLtxSj I (ji^- Jl (J"-" 1 ^ jl J Lajj I (J^>- 

. <_jj^>J| (_fJ <_ijL>JU 5JI i n J (_j_!l j j i""t I j » la I S a j I j Lj "j CjLSij^JI ojui 
.(_Jjj>-2l 4jtLji2lj a,\ J i nJlj (jjilj^2 1 (j^J_p (^ I <>»jl Ji«" i ""' CjLiuJ^JI lIjLSj 
*^LL>j (<s_<ij «_l^jj (jLS L«£ iSj^'C i mil CjljjJI (_,i^. CjLo^Lc «_»^3jj CjjISj 
7cjj u (j-a js>- LLo d<J3 J ct^J • ^ o ' ">J t_!j LxJ. I 'L*- J (_j-^ M jl^ 1 * 1 ^ C^ '■"'* " 
3Jjj_a_a 3jLc (_^-Aj - fC-AuL*_Ltf3 /c^-L^>. ^jjl q-jej Q^jjL>J,1 ^jlS t^J il lSJI ^j^* * 

(_ 7 i£. cu ^l^-^ CjljLi jl CjLuI JLj_« ^j-a ^-uilul ^J_L5tU AJJ-JI 7c_La-i L« jjjjL-uI 
■ d mij'v (_yS «CLoJl>- (J^is jl i— ij|j^>JI (_y3 (j-cu^JI 4j^Li jl clS^Lvu (j in-v 



59 



±±sJ\ 



.a]|JbTJ5L2ll 

^j_a i 5 c I C(-(-u-lj ^^>»i t a <* I j a ^Js ,J_<jju_tuJ duLS «L^jLtfu_« jj-*j ^^-^J 



mm 



in nil 



a 





u \r Ojibway (^yj^^Ljvjl) 2 I jgjal La^xJt ^x^jIlSi 4_uL\!I SJLu/jJI Lai 
tjj i n i n -a-"n (^jj jJI ^jjLiil (Vjl) (j^-JJ (_5-*J . Sioux ((j^iSjji n) (Jjl_LflJ rajJe-o 
Jjj ^ (jlal i^iiii^Ll tjjiji i-a-'j (LjJLj) «\ /} inrnl^jjLm ^Ij ijJjlII <_>ajl (jl^. 

.((SjJlJl^JI 4-2j^LiJI» iJi-l>-j 



i > ii 1 1 M il H > 



(Jl <i"u iiU (jjlbu IjjLS [j-uJj-oal 4-JI o Mill L^j^-oi (jlS i u j! «Li-3^L>Jlj 



i^JI *_Li3 <J!L« Jutil m£jj>-i »M Mil ^jj-aj^ 



aIjlJejj-uI 4_lo Ij o I «3 Lo i JljiJI ^^3 3JjJl>- (jjjljia -" J ale i_£JJl J-^j) 'HJ J - 3 J 
«l^t_uj i)jl*?* i n t l^jl£j i(jjjLJl J^-*" i n a fjl q^ t nlj ^S i nJ^Jl * i J u -^ J J ciri-^' 
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iBlack-foot CJ33 <_iI^L> <tLuJ9 J!la i^LjIljJS J I "^r^JS C^jKj . (jiujjiiej /OjillL^. 

. I J J Jl ui La jl '"" a-Lia^JI jl j_jijJii>JiJ JjlII JjLjcjj 3-iL»c (_£2 (J^=j-u J->-JJ 

(2jJJl_lJ! *_jLcoi JJLc) 20 (_ 7 i»- f q-a-ll Lu^La CjIjL^JJ ^j" i n a (jL£j . JJ-«J! 
r-j taJI S^SLfl <— il <_i~u ill 3JjvjJ,I ojui (_yi ' •» L<all (j-a (jj£-i JJ3j . ((j-LajJitlj 
(_, If J-jJj J^->J ^ ^1 " ' J-^-J 1^1 3 i '" ■» llj t-ij LaJI (jSLI . >Li3 jJk:^l 

« CjIj.}| » I alajj 4JLs 1 1 gla-J 4 i nj'tj-II (JjLjJ,I tyajLil (jLcujVI <1^>-Ij^ (_£jJ 
^oLi- 'L^aJ CjuaLSiJ "iJLJjl sLxjj J i>»al _a^tj __ T 1^. I J i J a J 3 d-uL>JI I a iiiS 1 
pl^li-lj '(I j *« 4_oJu*JJ Sj-oLi.) \j£'tl jlSLliI : .jJju'I j^^"',_/ a 2 a i nla- <JjJL£ 

cj^I S, i"i 1 1 do I jJsj .(J_ulSHIj oljj^ (Jl mli nlj i(j-°j-^ u-"M^J i(oj_l2jJM 
3_iili>J.I Jj-L-JI _>_> oLa>L«Jlj i^jLULiiill ^j^k ^ cjjjj ^^11! <o.sjj-II 

I izul J_i iL_Lx^tL3 5 Laj^aielXI CjLiLujJI JUcjs ^ V aJlSj ^1 4^J^SUI 

. l<j<jo> 2 nTa ill ajJjuM (^ 
l_£>i-l slj mi! (_gl jl) <LuJj<l,l \j5'»tl i—jLlC. j^SLj /<sJ i5-l1I o Mill LSj^al c^J 
(jjj glaXI (I J->- (_yj! JlJI oLLta ^^3 VI) (0Jjj2jMj (4 LiJjl ^pll A Ij i n^S J o <" i n" 
. i aliclJI I JL^J (j^ j i ' " I Ltajl LjL^ Jj ic-u n-»-j ^Jdii! 2 n I V" U SJUtil (J^jjjijjjJI 
( _ 3 _Lc i«L«JJ (j-S>J («J «LJ1 (_jJI (j^jSL^a^l .aji^U JjJtJuJI (—iijcjjl i ii i ii Jjjyj 
(oJLc (_Jj-J L*^J (j '"I ah II j_LJLliI 3_LaL(J^ (^V -5>»-J i(j^_LcuJI i_aVT ^J-a 

j_uiiLI Sjjj/Lj/VI S^SJI (jl^ iMalinowski ^ . 11'^j-LiJLa ^Lslii'ill Lp.^I^jj^pJVI 
•" j a 1 1 (JjJljS 3j_Llaj SJjJl>- La_i3 1 tUJU q^sjJu 'LLaLtlLal 3^LS3 (j-a jjjjj 

^jjLiJI Jal mi illj 3^jjl1,I (^ j-^jl eJj-^-"- ij- SjLc tjjSi S-LaLxisVI 2 ■»! 2fLll 
(j^. IjjLi iJjJuSi LiLjjVlj LjUIj KjVI JjLs J1«jj) a^u^ti s^Lsill £y> 

<JliVL>JI a'j-& (j-a J^ ^^3 TiLja^sJI jl^jl (^SLaJ,! (j-ai : ( _,'\ 1 11'^j-LiJLa Jl£.lj^ 

. (SjljLjj CxJL^ (_yj.ll 3^L2!lII (_y» 3jjI jj j3£l CjJL^ ajjiyi SiLSiill (jf ,_,!£. 



II 



±±sJ\ 



«-j^ i n II JJjJJ! JLSLJol JiLo - 3jjjl>JI cjUI alii ' ' LaJI I ju* (_yi Jl^.1 i ujj 

1 1 J'J'i"^- oJukj . (CjLaLSill (j-u (JjLpil 2_3jj|_a JojLj/J i_r^3) 'J^'M liJL^aj 
(jl (_j.ll LS_J^_al ( __ r J3 SjsSljUo j^lC CxJlS ij_ujiill CjI jjj_a -i la » a (jc M ,>.a 

_j^ i II I ^ 1 ' a J 

. 3^_JJLX-£3J ^>^P 'O^-^jW* - * O^^-^J C7"^l ^ °- ' "^" dP"- 4 - 1 ' SAAxjla t(j_«_)j1 L)| 

i— al mi'iSVI j_a (j-o>-M jj^j-o (_jjLj ^^a (j^3Jl»-^JI (j-GLi a\ jJst'k ill (jlSLolj 

3_3jji_a ^Jt, ^liiJI i_2LiLjj£VIj -1 >j5~tl ^ j J ^ ^ ^1 (_£-iji.l (J£j la 1 1 (_,lr Jj^l 

cj Lc j_<j^>J, I oLij^v sLjjiIjju L&jjji^o (jS-«-! ^ j*^j o ja 3-^' cjIjl>.j (jl 

.3j-&jJI (Lxjjj) j i SjIj (j no i"ill 4j-oLjtjj iSjjl o i nil aIj^-^Ij «L_Lajj*Jjl 

3j_iill,l JaLxJ'i/l jlilj 17-LuiI 2_.l.^^ll olj-jilllj ijl j'llj (_J_AJ1 i_^L«j (jl 

. I J 2 3 J LljLljv i_^Ij_ij ■" la * ' (_yl!l sLuLj^I (_yji iSLpJI JJljsoj i(j ..Suit 

jJj^JI I? ' i : i"'ll <— Jc-^rJ 4^j^til 3^vL>JI - i^jjj fl-Sj! I *'".'' j-cu^JI cjL>-L>Jj 

i_jjJl^j (j 1 1 aajj /ojjjjj^ej aJJCJIj - 4j i n i-»Jl . " 1 1 . 1 Laj 1 1 i(»J-i-!l J I a Ltiaj I ^1 
pj^vjJIj 1 1 j ' a J .Vi'al <J1iIjl».^j I j'"~ 5-Jal <~n nVlj 2 <LJ3i til j-lc. <"«! i uLlSJI 
(^1 j jLjjla (j_a 21 JlJ («Lbjj_«_a 4-jjl o < n aI^>-1 f-^j-i i_p-«) (j^-J-^J-* J^ - * - * C^i 

t i^juZj (j-u (jSLj /cJ (j^J .(J-u-oJl ]JJb (j_« ^^^J 9-A i(^iILa i tjtjjl jl 9-^>xJ\£) 

l—i L * . jv j—a I a I la > (_£l (« l_Lfl_L^>.)) Lx-ij^j 3-?°' (J-* «Lul JLdl 4-ul o i iill lSjj_al 
jj^_a ^j ■■_;"' 4_uJ^. <)Juuu3J cLutxiIajl Cjjl^til 3_jjjjJ| tl »^i . U 1 1 Jaj^j I Jlx>-j 
LS_Jj_al (_2_3 t_^J— 1 2lJ « d ^ l . n" , ,. rt Cjjl^ej ^jl i nil ^j_uJI (j-a ^jSLx-lJ (j_ajJl 
(- I C l_3j|jJLA ^3^' O"-^ .4_lLw(JI ojuk (JiJ, Sj^LiA CjLl^iaj cfi^-" ^jJLajSJI 
i_3jjL<J jl I j" j i i iUJ sUJ I (j-u [jj^ ii"i 1 1 SJjL^tA (jJLui tj$3 («J tj$l i3Jl>-j 4JI 
IjjLa SIjU^ -}!>sl 1)lC. I j^'a lij^J- SjL>-lj 3JL>- IJlC L«j£ i JLjJ jl (_^L«j \c,\ 
l(j»jo-»o (3$Lx-i (^Lj^I (jl <— ^Hyo^ (*J^ "ji*l * o'~J " '^ 1 T!^- , ^ L> -' w 3 *LlJu (^ 
(j^L«j 4_j| jl iCjIj i i n llj jj J ■"■ II J «_uLji'iil (JlLa j-pl SjjLjjl^ CjI Jl>-j ( _ t 3 
£jjl1jj (jLS aj_lJI_3 .(JjLSjJIj CjLcLcuJI (JiLo jJL-oi CjI jl>-j ^l I j a-i i ""■ 

ijM J-»^ (j-° f^' J>^ j^*J u* lV j^^j • U^!-*-^ (jr^-yj o "° '" ' ^ 3j>^ 

IJlj* (_3 jjjL?-'^' (jjiLui CjVjL*^ sLxj (jS3 j<sJ (j^-J • l3j^-«-o \j-a'\ (jlS j^>-l 
sQju CjI JL>-j ^L»jI (_yJI «L>-L;t-i ijS^ (O-l Lx-iJiJJ 4 ''i'j'U SLpJI (jl jJLjjj 
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^j^»_' CxjLi '(JLlII (Jjj i ii (_7^-J (ft-jiaJuJI ^c-i ' " ' I J la "- 1 1 jj'-"^ JLJtjV (j-ojJL! 
(J i2u '"II (_y3 CjLj-uLLU (_JJl>-V i_jjiQiI /j LajJI A^ 3 * (J m* i n"t CjLcjju>J,I 
I La c i_2 Jljso <JjjL£ (<s3 i(_^j_i.2(l J_*-J I Lac Jj>j <jl£ aIj^U Aji*il ^JjlILs 
- CxjlS ^js>-z\ CjLcjju>JU (j a * 1 •» . I j*^i~^ (m Lajul (_jic (_jJJJ £)l (_j-l| Lj^JJ 
4-j_LojJI Cjl^lill OJLSj . i _i iiijj| ( _ T Ic (jijjiiei ALj'i?! joJjlj - ( _ > I=jJLll I JL^J 
»(_, A (_gt (_, I r J-J-I-5 Vj a I taj i_l!Lui j^SLj jsla :3JjLx-« 3 ^ taj Jju J[jisVI 
CjjLv (jx. A^iSlil 3 1 ijt" i ii t, 1 JjjJaJI m£Jl>.I iluLSj .^^j-uLSjjVI jj'C ii"ll (_Jjj-u 
CjjJ^v (jrt». j! qlJtxJ J-La3 ^^3 l?>^ ^^ Jj-^II (j-* '^i-o i^yibUI ^ *-3j 
*j ui£ jJLaoji (i^LLtu ^Jj <^»a *j m£ jJLai) CjJL>- Ijufc (jj (JjJlJIS ttj\jui 9-^-lm 

.(ijL^Sl 

(±JLiL!t qj 2 II ,_fl <LujJj>JIj ,_! — ^ 1 1 LSL^ol ^1 LSLiVI (JSLJa cA»^j 
.*" i < J c j * ' d ".' Ij "" "1 •( a>< T l 1500 alc J^La-ij . Ljj^2j j^LlII Jju j loc 
*lj-^-i (jVI I g^Iajj S.a.1 ma ^ylc 3jj^lalj_Lal Manco Capac (liJLiL^ j£lJLa) 
LSLiVI 3jj^Ialj^al Cxjlij . I^c.IjLSLuj /_L i""itlj (_g!^c.jjj2lj j>^j Jj- 5 o-° 

j J S3 S^LaJLa 3^^^' JW^ L3-"- c -' (_j-^ Cuzco (j^jj^) I j" i ' a I c £yi jaSLso 

I a I la j Ijij^LUjI -i J jl 3 i3_jjj£Lo 3JLI ^1 LSLJ^I jLSI^I (j-o fO-C.j-11 (_jlr j 

d U , ,,lj i Cj^La- i ii II Ja^3e-l <Jj_iL£j . 4_jJLc 4_<JL»-3 Ii Sjl^^Uj i_*jlj_Lai! 

^yjju KjVI 3JJ ^^a 3 o K (j-frj) >^JI "-^L^ij .(Quipo ^jj^ «_«^v)cjlj^jjSLII 

<< j 1 1 ii"v 4jlLi2j ji I J '^** ■ * «ujj-aj_a d d u se g jjIjIdI CjI j (JLi^v ^j.* («3JlS£,b 
' ?"- L4I0 (_pLi Joj^j (jl-^J ' a '" I "' "" " U'_9^' ij ' .' "^ 1 1 (jj^ 1 O' (lA^ii •'l^i- 
(jicj : (j-ojJI (j-a 3^p£ ( _ T 3 jLiHiVI )«_<jilj jjjSJI (jLSj .CjLsLji^ I j Lu J 1 ^ ^" 
«_<j<Ll!I o>^" (jt^ 3-l2j^sI ^ Bangala (VKJLJI) jjLjj^s jl^ JLHI ^^^u^ 
<_jLoj «Cjlj_LilII (_!Lq» (_5-3j • M^ jl Vlj^. < J I" 3 ^JjJ SJlSc ^jJl^ju j uig 
^^Jl (JLijsJLj j I luJ (jLS isLxjJiill ^* LaJI /_^ 'j'J 1 - 1 ^ 5 (ji'J^II «i 'I m i"i ^jJJLJ)) 

^ cjSIj '^'1 (jyji-ol-s- (j| a>L«II (j-o dl!j£ J.^'aVlj ^JlS^I 3jsjSLjkJI JSLi 

CjLjjjj£ (jij La «j IjjL^ ( J^LJll (JjJS 28 (jj^JI) djQj (j^jui j^Jalj^oVI 3SL14J) 



fl5 



^^aJI 



jj-«L!LJ1 ^JJ-iLjl (j_* ^-^'^H' J^*JI (j?^*- u * +"' ' " ' 9— l ^g jS LlI (J-kj 1 Jl_A . «Lx-iJl^j1 

Q^lm'i i nj j^-u 3uCj (jLS <_*J^J3 Jl$£. f_^>- 4Jl3 i«Jal_jJI (^j) .3-ijjSLa «L«J «bjJ 
fjj (_,!£. Jjj <jr}-»-o 05^ (J^ - (J^ O^J -f&^jUUq f«^=->- J_i-a- ml ^^3 >^J' 

ij-ciai-I i_^" Lr^ <»L*Jzl ^1 jLiSiJ (j^J •0^ a rh 1 ' <J^" u-^ >J-2*J O^^ 1 ^'^ 
CjLcjji5t-a j-ftiLi (J^jcjlIIj i_j^L>JI j-Jfi-j i_!^L>JI CjIjJLJIj (jlj-iiJI Cj-i\£ Lti 

(. 4 ' i ^ ,-■ '< a 

jj^>.j M_a 1 1 j ■ ■■ '" "■ cjV^/I ,j^i j t\ ;tl ^ not <GI il -.^ySl! KjVI <J5L^ 
iS^Sl j jL^>- tjlS ^_i_jSJl ^ji jSJJLI Ajuui tj-«j * L^Ji nt"u nl clSj^Id (_t~^ ^^'j ' '■ > 

I J 2 * ti I k -1 * 1Jl_Uu <_p-« L_4_ljJ . 4_La_u^iJ *-4->- '"' _ 1^ (_^ aJLj-I i nl 1-4JJ 
j_ui «LoJ (jLS ^jjSDI (_5-3j • La j-oLi U^ijill LiL-iLLa ( _ T 3 3jJi£. LLal JiidL-u2 

^-£]j~lm\ Cxj>o Lc^_iiD^_a ^_i_j£j1 tl)lJj . <L)1 i n-vj d LtA i nl J 0^£j3 -S^>-) c-ijr'-" 
• l^>- i— alo «ULj (Jj^J! j^Sjijj (^SJUI) Camoyos (((jjj^j^oLS)) ( _ 7 ^.Jj i a la a a 
.jjji^Jj-aLSJJ /. J-^ luJI ^Jj_SHJ1j ^ uiAj ^j_jSJ1 Ijj^ m mi ^j-* tj.3^- 1 O^ (J^ i ntlj 
■Sj^ujJ (JjsjjJ I I Jui (JiLa (JjiC 5-LiLiS (_yi^. g-J-t^aJ I > LaJ I (3^-4-1 1 (j-° L)3^d ^ 
Jlj>.| ojjj 4JJj^L«_a (J_jJL3 i4_L-vjj ^J 5j 1 " (J^J-j ij^>- 'Lx-iJ^ sLuljju A iia.a 
l_«_^3 5-jjl Mi"a CjLsLijiA (_,i^. SJlS^. ^j iSig mJJ^-J ' fel^ "-^Jj l_r^ > ' d * 
a^jJI ( _ T jfc 3jii«JI j>JLifc)) LcLu Sjii^. (Ji (j 11 1 J J-Aj «L>-j^J (JL9 JljJju . I J Lu 
(^LjJI AJ-j-II (Jlj-la jj-i-uLij/J i(Jj^LaJI ( _ T 3 (jjiLi-u IJl£.j . 4_j£ 1 jlta il (_gjjl 

^^Jl (J_c3 Liji » i«l»j!jJI SjiiaJI ^1 j j mij j-<kj L^JLa i« Lufc (jSJj • 'LjJj ^ JJIj 

^_3 j I U il , ,.j ijjj/^LijJIj (jji^LiJI (j-Lo^jJI ^^3 Lui ^^SjLiji .^^iL-vj ^jL^J 
3j_Jul_«JI Zi ' SjJI (_y3j iajj J^ a. ' ^^ (_t^ . «— il 1 11 II j»j-jJt (_5-3 i^Lj-I| (^-^5^- 
j^Ljj (_£ jd! j Mir mJ^L>JI a^jJ! (jj£-uji I jufc (j'i/ dil jj - ^yJ LoLjlL ^j '^^ 

jLr>-f ,jji tfojukf Lxjj lSJ-II) LSLJ^t i.t Mil ^^jjJI AliaJJI (jjLul (jL? 
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.A i ii o a. j_A jJLi^al (jjjLul 4J (jt£ L«£ ifl) ■''■■'- jji (L&j^^^S (_yl!l i— ij< ."ill 
jL^jv ^ La i ulj J 4jj^la Ij^oV I ( _ T 3 ->l La ill (_p3j_ijj (jLS iJULlI J _n i u (.y^J 
JjL9 L$-La (_JSJ j-«j (^j UJ * 1 '* 1 "'V (jl > '"H o^ i-dJ!a jj i nj'ilj ' ' ajS, a /_ i a i n-»o 
.10,000 ,5.000 , 1000 ,500 . 100 ,50 . 10 : ^ ^j^*^ j-ajJU o^J -64" 
5-j^< nn II CjIjI J_a)M Cj^Lsc^j a^LaXa J£LI 4-uLCJI CjUIi^i-kVI C*Jl£j 

.^jjSLJI d La i ulaj <lLbjjije_a L^>.Lb>o (_jjJI 
.«_LisjJ,l ^Ir LLi^a Loji£, LoLLaJ Kj^l J <i«" i nl i ( _ > ^lj^.'i/l ojui «_L4^>iJ 
( _ 3 -3j .(JjjsJI (_ T 1^- <lc.jL9 4ia- i n^ J-*J '• ljni<i q i * iajj ^jjSLII «aL3jI» CjjLSj 
i ' tLtli^aall A I o »"i i ii a jj^aJal (JjSj jJia i3JjlU (JLl»JI CjIJ^jjSLII cl)Lcjji5c-a 

l _ r ^ 3JjJlj>JLI Jaj_Lj>JI (jAaj ijj-iLSLa .3Jj_m «Lo_i3 ^1 iMiLa ij_uii3 (jLS 
Ulj . IjlSLaj iCjL5_o 1_aj_^c (_jjj>-Ij ,.~iIj iSig (_jjj>-lj i« jLvl» (JiLa-i i_Lu>JI 
(Jilaj (jl ^jjSLII jjJuHxj (jLCs i JlaJI (^ <_a^JU! ji^*JI ( _ t a (JjLLo (j^^ii. <jjjLs 

^-Lc Ktl £j^»Jt! -I La^j <>SL«J,I £ylj . lOCOOOjj^l^l (j^j JJL£. (^1 
C-<-iaJ- JiJSj . jj-a^l eJJt (j-o (_£l J^pLj » j^"" u I V) J'^"i« i_r^ > ' (j-^ ^r!^-" 
(.(J'jji.i (j^Lal (_y3 ^jjSUI (Jl <1'"ii nl AjlOjZ (j£, <-3j-«J La ^1 1^1 i" i nl I jjt 
i^j^>J\ ' " 1 1 j 1 1 c ^^3 J o »"i i n"t CjjLS (jl^J^I (jl (jJLc (j a '"' 3JjJJ Sj^Laj «L<4J 

(jLSLa . jj-a-j-JI (j-3 LdVI y* ^Laa>? aJ^. '<»Li^l ojut ^ JUJI ^Jt L£ 

'"'." -»■,., a .4_fl_LLa_o (jljJl_l »l j i'i^I (j_a A fl-LlJU, I CjI_Cjju>J,I (_jJI jLijiJ 
(^11 liiJj Sj^sU.) ijJjjJI l^jVLil^Vlj i^LuVlj l(Jr <isljVl 4iaj .t-xjljaill 
3-j^ S, i ii < II Cj La j U I u ^ 2 1 »~ 1 1 jj^^l «_L<t>-j i(4j^uJ (j^vLvoI I j^a j»JLoj 
(j_aj .j^jji 4-«_i^3L*J! (_y3 ^jjSLII (_ t 1^. Jajjej i JlSj_o 4jji ^y 6 - 1 u^- 'CxjlS 

^L_ujjj (j~M *kj1 JoLuLiDJ 51 '>*^'l (J!i_a i4JjjJ1 /. * to a q jLjS (jj^-l (jl (J-<iIL>J.1 
(_p_a Lua-Jl (j J LMOJ t^£j^j\ *L_uJj (_p-« (jJJOjI^VI (jjjj)j I nt 1 J iCjLC^_<iJ>J.1 

i La A -^ t (ji.aj^UI (j^-ajij-" i nl, I JJlC (JjSj (jl (j^a JjVj .(((_ila (_ T 3» S^LII i>J-<k 

. IjLx. Ijj;< allolll iJUk 

(JjuoJI (_,i^. OJt>^ Jt -'- a ' Jlj »^ j> - 1 iji'-' L " C^- 1 V - oJtJ* (_y2 Lb (j I «" J Lau^j 
(jl (Jj_HjJ,I j-j-C (j_a jJljJ Jiia iL-Aa j^li (j£, ?Luio2l tLa^scJ Vj SjoHSJkl 
pLx-Lc (jl JLj_i a "J^j La II oJl^-J Cj^La- i n II da-d-gj J o < "i i ul ^jjSLII (JjSLj 
<id j^il "i"," , ,,VI«^^ ,^.^tl l j H a \jjj£ QJijhl\J {j\j£[2ul\ (j\i-jJJklj Lx»-^J^JJ^pJ 2 I 
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3_2_il_cuJI 2 ■ 2 >JI (_^ (jLJj-iJI /. aa .^Lo'i/I c_ij » iii 1 1 ^jJ 5^1 JJI SjJa ,jx. 

«_jjl_i SljjJJI (j-a L«j*jv j-j^I CxiK (_yl!l iVedas «(jjjIjl_<-3» Sjuj^I 3_ujjJI 

2^, j^ .^tl 5^1 jJI i ^ » i >■_» SjLjSLII ^Ir .}L»l£.VI (jj . S^l jJI (j-o (, I" idilj-a 

a! jLia-"i i iiUj a-jL^s^l (ji^. (_£ji*3 LSLi^l <— ij < mi JlJi£. Ciui i n-»Jl CuK jJit 

^j^Jjj (_^ sLulj^J! (JjjLulII ji (jjjLuiJI (Jja- i n" JuL*JI dulS Lxjj i4-lo^ISDI 
? j i<tl^I,1 j^" ^ U"< I LuaJl (j-*Jji JuL 1 (jJS (J o»"t ' n t^a-iSjl (JiSj J ' ^ d a j (Jj^la 

. tiLvjJ I Jjj-a La3 ji jG3 





W W w Y Y 

^iL£ r[ju (j^L*^- Jjfcll jj£> ^aII JuLJJ O^- 1 



l_£jJ 4 jo i njJl Cj^Lx-cuJI (_yi^. JiLaj>JI (3^>-oi i^jjSLI! t> I La Ll 5-jl <"m iiVuj 
»_i_4J*j (Sjl^ (Jl LaJI (_yl^. (j J a to j 1 1 (jlSj . Ij^>- (jjr!^- 5 3 :;e - 1 Ct^ ^-J'l <_P"-^ 

(jj^Laaajo i nl (_g JJI) Mjj»2e Ij-J-a"^ I (jfejvlaJI (ja » La Sj l^jl^chasqui (^jSi i nLJii) 
(2_'j fl •**• 1 1 JjLx^jJI I JaJlj) ^jjSLII Q^Li^ej Ijjlij i(_J3-lj^ (j-^- («(_)"«> Mill 
(S-^jIS-ou o^J ■(_, o i iij-ll <— il^J>JLi (<s-ajL£.ljIi {jjl\ ^jJi^ju joj i4xj^3L«JI ^1 

(^ (I ijj 13 ^Lj_o 1 230 Jjijj ^ylll) jSjj^ (j-!' Quito ^ILlS" (j_a ^jjSLII Ji 
^^3 (^Llo 750 Jjljj ^jlll) Titaca LS"LLu 5>JJtj ^1 jSjj^ (j-oj ^ ^LjT 3_tujii. 
j^lj^ ijjjl^ (jj^IaJI (_ T 1^-J .(j^-*- f^jtS'i" (jjJ /ajjj I jjt j^J (<sJj •( ! '^i Sjj^lj 
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S 

J^ q\Sj -J-j-o 4 . 5 j^i-VI (^^c. L4I0 J£ J^-ri '-^rp^ f»LlojJLj 3x.jj^ ^i>JI 

4_lL (_£ jJI ^1 3^J-° (j-° l£J '^* a 4x.j-i-uj L$j 1 aJSm dJLvjJJ * la 2j 1 _gj'v 1 »LJl/ 

Jl2J) .jjeJI ^t^,„ jj^ -as 15,000 (^Jl 10,000 £y» SL£ oLcLiJjl ^^k- 

Cj1_lj^»1!I Ij^^I (jl J-*-i SJjLx^a 3Jl3 uliljLsoLi (JjjJoJ.1 Kj^fl 'I da.! aLJS 

Lj_9_u-u ^jjcj jjlS 4J| i(l£LJ^U (_^ujjj dJLuj^T-I UjLiia^. I) flla-a ddilo 4j^ luojI 
.^jJLII 1 _yia_«-j (_ T -2j jSjjS ,_Ji (JLoLjalj ^1 j Mill (j-° (j^-*-° -i>J-V d J~- 1^X11 
JLl^JI LlxJl£La .^jjSLI! 3l£Ue-a (j-o pj-^ JalaitJ I fliaMj 3_lL«_*JI ojjfc LlxJl^j 
( _ 7 jvLl^2| JJi£. (JlLx-i jJL»JI CjjI£j i<ix-^3L«JI (j-° 4,n ill, I CjLSjJaJI (JibtiJ J1X-1 
.(JLu»JI L4I0 J- - !- 1 C^JlS (_j^-!l 4jjSL<jJI Cj Lt-o--^-"J 1 jjIaLLa l j H a 

(_Ll3 (JjO 4-al Jca-'n ul tj$-£ ("s-lj • Q>J ■"■■'" (jj/L-u^l I j) (_gj mhII ■*! La-Lll ^ JlJ-"i 1 a I 
CjLt-sisJ.! 1— )1 1 n->- (oi^. ^yS x-uu\^]\ aj\ u~t\\ (_,i^. 4JiLo2l JL>-| (_£j-<-u ISJV! mii'i 

7i_jjLj j_o Lxj^a '2 Sj^JI (_y3j ./<JL«JI (_yi SjLiSLIIj S^IjJDI <-2j-*3 («J ( _ 7 jJI 

Qui i n*»Jl '"'^ 1 1 --J ^qJLIJI ^1 0^11 ul ALkaj (J^t-« l2*1>. cLulc «3^jS 4i>.^_4j)) JJjul 
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I Jl>- ajj taj 1 1 Cj Ij Liia^J I (j-o 1 .3 JlC (j I i_2jju j<sJ 

4 i .11 4000 J-^3 Jajjij'i/I (jj "^1 ct^ S^^vj^ cljl£ 

(j-° (Jj"^' ' fl-ia-Ll I J^ijtj V! (jja-j i ii U j i a » 1 1 (j-° 

JU 2l (^^ * i_U2_uj1 fj\ 0*~ t i t_<2£. J '"■'" *_<_uLjjl (JjJlJI 

1—ljX. J I Ul M-LO I 50 JjLJ (_yit3 . li] l_L» <-llJ^J- (_yi! I 

t 3 ji I 4 ! j J se rt C*aJa ct~*"^ «LxjJl^j1 ^_aj_i_u 5)1 ' ^ >■ 

i5^_AJj-a ^jj^a aji£ d dla U I JLA CaIju-u L9q ^j-* * . ..II 

«(j^vjjji» dlUI 3_<j-i^3Lc) Akkad « ^l^I» I j I -i • a (j-o 

(jl_i J ?" »_t (_ 7 jJ!) Ur «JJ!»J (La J^»- (_,JI L^JJ ' ' 

i—ijalj (jj_il_2_!l j_ j I j_jsj . (. a. jj (j-jj mi » llj 

t^j-uJuiXI (_ T X*3>J 21 ^_ T b » )J * mi 3jLC i _ T 3 jbjjij I nil 

(jj_iiL>Jlj Q^Jjj_<i VI (_5-i-iJ .XJSj . J>j-$-J-!l 1 (j i a J 

(_g^ojjJI a I taJul ((JjJ-3 Jju (_£_>-i-<-u Lii) Q^-lLLJIj 

. (Jjji-VI 2j'al S".tl a^j| , „ ( j_ a Ij-jjSj 3jLj£L1I u^S 

(jj-j-LlLul f>i\v Jul3 . (j-U^-aj 1 nil ^j-£- L_3jj_«_a j_A 
^j^-J^-aj 1 11 II lj_oj_a (j~\ JlJLJ 2 '< 1 11 4000 3_l!^J3 (Jjja 
d 3 La '. 1 1 dulSj . a gj ) j^Ia 1j-l«I ^3 /o_AJi^>-J ^j>^J 
SjjJJJlJ jjVI i_2jju (_yill (_3-*J i4ju-uIj LAjji£L>- (_ylll 
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. LiL)L_u ^Jj^S 'JLdJ La ^(j!" 



Jlj.j.l 



^^aJI 



3jl.il i_j_lJL<j/Ij i— ij < i"i II 3_al_ij ( _ 3 -3 (_gjjL^»- j-j-«3 (jJ-U sjjIij (j£, (0^><j 

dJI(j" 1 ul (_yjJ!j 3jl JiaJI 3Ll>- (j7h»" (_ 7 lU! <—K|< i"ill SLp. (JjC. I Jl»- ' flJjiej I Juij) 
JlSj . Sjijill (jjSj Cj-'! u-^jLoJI \JJt i^JIJ '0 mi"i «LLa (_ 2 jj Vj LgJjJ La JS 

i— ij < i"i II *_a SjLjcIjI Cj.31 .(J^iJLlI p(j< tjj 1 n~<7j j (jJ^i-l ^1 p(jj'<">'jl 
(JILa w'tlf I ;,^.llj jj^ll (_>Aju Cjj_&J>jl iil ijjudj ^^sLUol aj 1 ■■"' ^1 ^£js>-2\ 
. \js>- «Ll!Lc Cjuj" 1 n a L&j^Laj i-bj i(jjL«i.l jjjjjaj JjLsJIj jLitiill <icLu^3 
L^Jj^tUb IjjIS (_ T J-II -iljJilj » " <Jagj| f-i^ l2*-<jI^>-j LsIjj-uI jLjcjJI l_Ju-i) JLSj 

.^•jLkJI <j-a L^JjJijjiuiJ (jiJI j I 

< TTT « < < T 

10 + 1 + 1 + 1 10 + 10 + 1 

. , « 1 =46,821 



13x60 0x60 21x60 



■*" 3 .'J * "* *— ' '-?■ '-*■ ^ J .' I"' "*r!-*i9 • (*" 3 4000 j 2000 ^a Lc (j^ La ajlal I (^ 
(_p Jj-r 1 n"il ljj-aj fg^JI ntli 11U 4jLjSLII Q^J^ajjJI f-j^s>-\ ijjiIII ( _ T 3 Sjii-VI 
(«3 4^aj" 1 11 a 3l JL) «Laj^jcjj (j^iaJI (ji^- (jj j~^ j Ijjlij . jl JLc^lj CjLaiSLII £ya 
^_3 » LaJL j<s_L2JLi ^ 3 j _■ ui 2MjU . ..I 3l jal ojut CxjISj . (_ iaj (j! ^1 4Sj3 
J's i"i~ Ll^jLSLs .CjljLioVI (j-a plj-ll 4j^L) CjJl»jj (J-jLa J-XS u^- LgJjL^J 



50 



a » 

(j_o Sjjlj (_,!£• Sl-i^l (j-o 3jL>JI SjL^JJI *_l^oj Qt LI i^I) q^i^u » L^a lJllqj 

( _ 7 i^. 4_JSL!I 2MjU , ,.VI U. !^aJ pjiTi i n a iU^, «_a (^j^aaLi » Ua i tUiaJj i<j-UaJI 
j^jJLUjjill L#iL^i>-l ojui j2 . 3_iLjSLL! lSj^jv jjj^-aj-cuJI f-^HJeJ j<sJ .(j^IaJI 
JLSLuiL 3jJJ ZLlanUI .JaLSlI IjjLa A^JLa nillj £yi Vjbj . jjp*^ C^Sj ^ 
i". I -a- i ii (jyJ-I! CjI o Ktl JJl£. jLs 1 2 i-l l"i -^e-a iJllLajl (_yJ3j ;j* tall (_yl^- 2 ri I" -^a 
4jLojuj?j ^jJj'i/! j»Lj^I (_5-3 i— ill (ju La 7-jlj3 2jj^lil I j-co LulI I aJJt Jl mil nlj 
.(2_ijj£U! CjI^jjH.1 fjjjjsJ, aLc i a^aiej t_dLui jl£ Sji-Lll! i-«lj"*tl ^^3 

LaLsjl JiLaj t^JL£ a^Ls^I (jjj 2^jjia VlSLif jLa 'i^UiSL!! ^ U£j 

(_yi r«-^J (J-^ J— ^3 J-a J! SJj-i-a (jl (_£! '(Jjl 'I'' ^Ltu J o <" i aJ jLsj • ^ ft '"' "*-° 

i_3j_«Ji Jljj L^a iLJLv aLs^I oj-tt> Lul^j lilj .<CUjJ3 u ^cl Jju jjulII 

((j-Ij" i ii II al la 'II) ^ i "■-" (_£.}JjlII a UaJu |j . (_£j_aj_»jij I <_)! i n-»JI (j£, (J-lLoII 
v2jLiKjj .60 (j^L-uVt jl£j i lOj I .USa jLaJSj liJLui jl£. |jL>. I ta-j ■ ■■ ■ {j\£ 
ill I LlL ii j-jSj 2J^_Lll «L«_i3 CxjLS jl i imII ^1 (j-La_<JI (j-a StljJitl Jujl3 (_£jj>-I 
i JLlil J j j i ii (_, lr j . t_gj mhII a Ltall I (^ JL>JI ( _ T J* La£ CjIj Mir (j-a Vjj 
(1x5) (_yl»3 3 15 SjLuiJI jLi Lij^itj (i_gj_Ju/<JI i^jjiJI) i±uJl^JI I Lalioj jLs 
jLujJI <j-a JL2I1VI ,jjJ 42*^3 ^ti^o aSj J^SJj.Lo^ : (100 x 3) + (I Ox I) + 

(jls ^jua^xjJl J^JJ>lII u^ La! .(jIJlC:^! jj-j-ol) (j 1 - ^' (jr*! (jlj^Vl JJ^l) 

•.^yJjU 3,1,5 JJjjl 

181 -L^f :(60 x 3) + (I x I) , 5 

2 " 6 

.Tccislj |jijj,l (j£L! i4_U^C (»L9jl ^1 2_jj| n i na CjLa^Lc «CU&>-j3» Jlil) 

^^,^^■",^^".1 Ii *JLc Neugebauer jjKjJjj^ Cjj_i<"ihI ^^lll . -.I^M U.^VIj 

SJj^sLill (jl ^yjfc i . 2_^L>3jJ! 2 j S -rell (JjLtuJI (j-aj-ll (jrS 2j^JjJI 2 ^t^'^l ^ 
(JxtaAJI jtljaJLa 2 U j ^",11 SJj^Lill Lai '.(_^v^L!l JJjiJI (j^. SJj-La J^ J i^a^j 
(_gjJ! 30 .45 '. 3 ^^3 l_<j^ 'L$J ' "^11 ^ ' "^J JJlaJI (j-a KJlSc tol] - i u-5j I (jlj 

3^-jl 30 45_ 

120 J 60x60 60 
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ij-£Lil a I la J (Jjl (jL£ (_gJJI <(_gjjjjjjJI Place-system JjLUI a I laj (jl£ 
dj| (jyitJ IjL&j j aj^all lj-oj 4 Lta-U^asej aJlC J-&J .U*a Ijl».Ij Ljj£. (_j->1-»J 

3_jjj J j i n II (j-oj .«L«j^>. jjj-23 (Jj^ ^JlaJI (]^c. 5^£Lij 31aL>.VI LoljJ (jl£ 

I jl (_gl . ti*jjLj>JI LLaLlaj /_^ eLmAi i-jJJJiJI AJ^J 'JJ ' """' '■*! ^ .'J * ' a ^ "JtJ* 
(jl <—*^=-J (jji Jl i Lse.i3e.LO IjJLC jl I) i <& (jL£ I jl La <_2jjlj V IjJLC I mUi- I 
i ^1 J 9 • (Jj) ' .i*tl d Q i n^ £j£. K ^-~ LaaJl dpin^ ^J I -~» flj (_ 7 Hj1 4 U^'tl *_c^ja (jjS_» 

IjJLi jJoS 'J-^l (_)^aJe-iSJ L&jljji L_*ijeJ (jr^\ sLuiVI ^j a « ■ I «L<uLa uJl>-I Ijl 

3i£LiiJ,Li 4jL*j LiJLa i lj rn^> l5>*j V LioLlaJ (jl LlLbjllal I iLa .« I : > j.^^ » 
(_^J-»J J_& S3 jlr 3jLo ji i _.lr j M.r jl i3Jl»-Ij 3 jlr ( _ T 1*J I Jui J-& :3_<JLl!l 

.S3-lL«JI (Jjj 3jUI ^ IjlvIj jl 3 jlr j ui'c 
. (3j| Jlj£ ijj i uSUl i_2 ji^ej) 3 a I , ^ -^ 1 1 ( j_ a a^ lLj SiSLifuil (j-o LlshJI LuSLxj 
3 1 1t- (jl jj^ej (ji L'i_'iSL«^-l3 i^llLo i«ljiAJI a I » U I j i* j j . ^ . 1 1 (jl_i jaLu L£ liLa 

100 (jSLI iLjjJL. 10 ^^<" V jJla iSJLi^J c^JL£ Ijj Lol o 'j i a 2 1 1 (^j* SjlvIj 

3_jjjj^ (_gl) i _i Ir 6 (_,lr j *"■ i u i . i 5'a 3 j| j ', tl ^aj . IJl»- Sj^ll? (JJ^j JJ3 
. 4jjjL>- Jj^Lcl J^a jj£ I iLwS (_gj"n"ii Ju3 LljLj fjLJI a^LcI <iiajjjl/ (SjjJLlo 

a\ u ; tl ( j^J jjjJLj (ji»^ *(jt^ 3ijjw ,jjJ j^^^ t_jLujVI (jla I JSL&j 

(j_a JJLc «lj-«Ii (JILa . 4 Uj i njll Cj I o g 1, 1 aJUfc JILa (_y3 ct-^*- O^J -0 i^ 1 o ^ ■'- 
. I JljJL*j ^h^^I CjLiI i n~»Jl JL»- (_y3 Jl^o J-i^- 4Jl (Jj j j.^'H i _.lr 
Ltjiaj . (^g^-aj i .ill a I U ' 1 1 ^s 3Jl_l^^J1 ^ o ^ { I 4-L<a-t3 IJl ^Uj-^jul ]JJt> (JliAJ 
i(>j>JI lillj JLla CihyCmil l _^j]\ ^gj-J^l -U;tl J^ ^^ ,Jjilj 4Jla dllj ljl£. 
i— 1 1 1 1 .J 3jjj (j!£j -aL^ (jJjL° _y=J ij^ (J[>^ a Hall I jl^»jl ct-^- J^^' (_,lr 
I j oJl^j '. place- Value (3_lJLSLII 3 , j Sll) -> j j ^ " Wj' "3j^"'^ '■- )l 4' ^*tL>' 
(JJLLa (jii 4_il <Llu> L^iiJLij ijj mSlil [tt-Ja-iJ 60 (_g.}j_»JI (jjjLx^al > j > hjj 

(jLi 60 (JjiLjji^I (jl 4_H_Li>- lj_ji-lj ' . U S a Sj iSutllj Jl>-I^U (JU^JlC (j'j-«J 

.(jjijjL2Ji,Ij (jljj^U ' i^3-i! J o »" i ii j 
jljLC.'i/l J!Lo I j !*■ a (60) ^ i "^' (jjjL-u^l (_,lr jj mSlil Llxj^ h£js>-\ SjLjjljj 

LijI^ -i j^j (jL^ jl tjj i ii^ Jj^-j (jjJ LojV aLsII (jSLj /aia ilaSL&j ,3j^L«JI 
1585 iL. VI a_jilfi L^JI oLojVI 3j^UJ| sj_lII tfjuk j\iu ^<Jj) . oa-ljJI 4JL 
. Stevin of Bruges jjjj <-2jl j ^^" 1 •■) ,Jj^ (j-a 3jj iSulII jj m'sll Cjj£SjI (j^>- 
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(JLj (jjj ^1 (jjj (j_a (Jj^jaJLlI /<s_<-uljJ3 CjjISLs ■ jj i u£j| Ji£.ljJS (j-»"2J lHj-IiS 

j_l!SLi jj£I J-ol^. 60 (jjjL-u^U (jl (^ (_, I y~~ ;_gj until a liajj I j SJjLio (60 
^ A 60 J_alj_*_3 .(_gj_i_«_!l ->! la Lll (_,_3 3j_Ju_c (j-J mVl J alj c (j_a 

ur b»j ? .SjAt.ULL a 2£5,2, I J^I^JI JjLla 30 , 20 , 15, 12, 10,6,5,4,3,2, I 

JSLAILi ^ La »_« <±Ji!La . Lu-^iJ jjjJI 31JJ3 Sj^lll jj-cuSLIIj ^^lu-cJI .U-r.ll 

,0'.8,34 ,1028 ,1 12000 :^ j-^JIj <0'.20 

i^jbjLj 3 L^J^lai _lAJJI J ^ 2 . U a JLktj dll jj . (3_ujjlI! ^Isj'^I *l JiJejj-uLi) 

.(^iij^l 3/10 j £j\ M.'tl 5 j (jLoji^j 



J ~ 260 360 36 3 



0,3,487 = ^? 3 -=^ 7 _ + JL +-4- + 3 :,ll*| 
^ 260 1000 100 10 -J 1 ""' 



w j m- li hi+z+>**'*" 



(J-j-3 (^-j^ iSuljI ijj-ill (_5-3 3j^_aj_ tu j| <ijj^U lj_j_o 2 1 Q^jJbLiJI 7-Ll>-l (j^>- 
A^Cfel 5-j^-aj i nil ^IjLC.'i/lj 3jLj£11 -i g^u-lj .3_caL>JI /4^jIjLu£.V La£j I *.j Aj< 
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(jljj^l ALku (jLS (sLvj^l 4ja-j 1 11^ 4jjL>o 4jj^13|j_la! *_o La La- i ntl) ojjJl»-I 

(5 ,^".ji tjj ^ti j_gf iLij^2j lIiLoIj^v 10) Shekel «JJ3LSiJ!» <_,-& SjinLm'^l 
CjIjlo-jJI oJ-A LlxJL^j .talent iJjJJLl j mina l_L<_a LlJL£ j-j^^I (jLjJl>-^J!j 

Lx-« jjIiSj jSl sLlLLJI SjLjtlll (jx. CjLojLla < " < ii miIS I t_cuixUJ dix-ujj 

(jl£LoVu tj$-£ («Jj ' " ■" flJ L^-^a Ij^j^ I o i ii^ (jLi I olr njVI (_^>- 4-^Li cJljLo 
Cjuj^ie-aj SjjLjtlll CjLUI miiII (J^>- CjLa^JjL^T-I^Jal ojui (_£^>uj -ojj^J (_^>- 

.«LujJ j^j'-^' ji sUSllo CjIjI^JS I j^** ijj"" (j-*^ 7-!^J jI £y> '- <k >^ c - jlj^- 

^LiJji^L! 3jIj! ciiLaLiiij^VI j?&\ Jo-i tjLa i3_uLuisljpl j ta * II 3^»-j (j- ,? 

j_u£ JJj(J «(Jjl Jl>-» Ijlot" i nl (j-uljLJI o' J-* 7"I_$-J 2( I oJlj* (2>c CjLcuj (_ 7 jJI 
i'Lj-ujiSjJIj «Ll*-O^I1I jjJoJIj jj i nSllj 4-a-m^Jlj i_l ) JaJI '.CjUIjo. VI (j-o 

JjJS (jjlil! iJdVl ^yJ! .s_jj«j 3JLuuj Jj^j idil j y-l i ajVj ijjl JoJI (_,-!! jJaill 
(jjjjl J^a (Jl fljabf <Lu-ujjJ,l ^jLsjJI /_i Sj^vjJ,! 2 J^ llLj ■ La aj ^" (_yjij O^LjJ.1 

'.OJLA LcaLi 

<_llj->JI jLS ...3^>.| i, 1 1,1 (jlc Ji^-~V O^J-^' L^ J^JI ' ;1 ^> l; = 

JjlaJI c.JjlM ^U^ Juu ... 1 82 = (Ix2) + (3x60),jt^i)....3,2 

■ Aa.1 i.illj (jisjjjlj J^laJI Jl>-j! .27 i_il^>JI jlS^ O-^J- 1 ^' U-'! 

L^jj SjjiL^o i_3jju 4JLs (Jij>JI (_)Ajuj) 5Jl i ii 1,1 ojut (jAtaJI 4jvIjj ^fia>j 
l1<_jLS 1 j! L« ^j^ se d * ^g J" u i n J-Aj .((j^La^Jl «L>-Lcu_a)> (J^>- 4_»_Ljjj)j cuLioLA 

. (Ij^>- j-u^jjij 196) 214 j ( I Jo. j-uLua jj* j 169) 213 L*Jt 182 ^1 ij^j- 
cH-ij J-jj_Lcj . 14 , 13 aLxAjus \t jU" , ,. ^ Ji>J| (jjSLj (j! Jj»i>JU (j^ I jJ 

. 13 x 14 = 182 o' tJH^ll JiJ^- 

(_gjLuiJ (13+ 14) j^jIojJlJIj (J^LiJI pJJiJ^OJ . 7T-JSK.US t_)l^>JI (jVI ^^J^-J 



51 
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13 (jlajjJIj 14 Jj la II j_& 3Jf in 1,1 ^Ij-a- oi-^ lji£-ifcj • I i^JJ? Tc-pej-a 27 

. 182 a^-UJilj 

dJULs-i V j-coljiil (jl /_^ (j-*^J j-coIjla j^>-lj (.y-^W -> J o ^ (j^-J 3j-^" ol 
(j-GjIj J-J-J-J ii-dJi (j-o VjtJ i«Gij i I g-tJt Sjijjti! SjjiLsJI CjLiI i ii-a-ll Jjljijv 

j>jj»-jJ) (j^jJjIjla SjLjS ( _ 3 i^. Lujjjij (_£_>->• j^j . «(JJL>JI (JjLxji^)) /_i LiijLjtA 
i_aj^>JL> JklalJ LJj-°J 'M : L3-'^' ^ == -^' ^Ir I o it ^Lltamij . (£r*-<3l u" !j i T " 

-.(jla W i_2j^>JLi (^jjJJj L 
I82 = WxL (i)U>L*XI 
27 = W+L (ii) aJjUil 

till j Jucj . (i) 3-bL»ll (jj* L J^e-o W - 27 f-i^JJ (j III J L»JLI (jLjLk J^eJJ 
(j^lbLJI «L>JIjlaj 2ljj • uJ I gla* (3^-4-i L ^1 4-i i nilu 4_l*-oj5 3J.}L»-a J^><-1 
Lsjj.^. aJlJ-"ii ii j V d^jJLsojl)) j-^J- 'LJI . !jJ^>o J^iJ ' ^" • ".'' 5Jl i nil 0J14J 
IjLjij .Cil o l*v ILi A j I n < II (Jjj-ouili j A ii"i t u LJLl 7t o i uj 4_cSL!j iJ-ufcLa-sl! 
4-j_tJjJilJI S-ij-a-^l ^j— Sc a j (JjIjljsJI (jJI 3.}jj<JLi (_, I sell (_gjJI) i—jjjj-ujt 
7r se i 1 (_ T ll1 3 I J J i '■!' 4_^»j.} (j-oAJb jj i nS II «_a (J_al_»lI1 ^JJ Teasel) (^ a U ~~ \ I 
Jlill ^ tf^JjJ (_g JJI JiiXI (_y3 4jJ3J tj^-*? I Ju*J ttLa-j-r ir^ll jl JlC^I x_o L#j 

.^Hil 

ro-j-JS (_, I r SJVjJJ pi ( __y3i ( jjj Jl g Vmil (^ JljI i nil i_)jl i ii^/ I (j^. l_iiaj£. 
i±jJl^JI aUalJl j_& IJL&j) i2j>LaL*-dJ C,b,a J L&jUejI I nlr ^,111 v2jVj4»J.I 
(jl£ (jriiLJI j^?^' oi^ '(1591 *lc Francois Viete c^ lj i n'ij.3 4jjJl3 (^JJI 
.2 JJL»JI ^^Jl 4-C^3j_o SjJjS «*-jj_a»j (Jj^jsJ,! 4JI (_,i^. ««_Li5)) (jx. CjJlxIj 
(jLSj i« l_Lisj_C))j ((VjJa)) (jl jo i n_i LJLS I i J 'I a ijjVj^j^a ijJLiji (jlS lilj 
i(J_LjiL^o 5jM3 ijJLLa (j\£ lil .«gbvl i ii U» jji (I i J jj i a (Jj^oLv) L<uiJljL>. 

.((/QJ?EJ>JI )) J_A LaJI Jl>- (jlJJ '•« LcLflJjl ))J (I Ll£DjX.))J (I JIjId)) ^j I ill CxJlS L^JL^ 

(j^_j CjLj-LbLjjJI ^^^ (J_ljjJI JaLujVI (_ T 1^. JufcLJu ( _ T jk ' " 1 1 se I La i a 1 1 tfjufcj 

.«LlLjj>JI (Jji i iillj tlib) tall I 
gLi-t-Ljj-ll I j 4-tIaJJ I CjVjuiJll (jj^jjj (jjlbLJI CjLuIoujJI »i n\r (jl£ 
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JaLx-ii (_yJI 2jl f-^-j3 eJ-tb CjjISj . 4_u-L*Si!l CjVjL«J,Ij 4_L*-U^i!l jjJljsJIj 

J£LJ 3_pujpJI i2jVjUII ,j-a JaLxJl Sim ijJLuk (jl£ i J lit,! J^uj-o (jr^j 

: L_L>.ji^_4j Lk i * «LjJLij1 4JI i nil aJL^jj .^jLjjla jJjv r-ji^xj L^_La 

lyli^ill Ju>.j1 .14,30 Aj-mjII iZxJl&S if-JjJLI o-° I'l'^ Civjia 

. 3jL>- a 14 , 30 ^aLtuj xjuiajl 4_La ?-j_Iaj (jl Jju *-JjJ.l (j! 
. (870— jjjj . 2 i _yj : , ijSj ^j_»j a) 

J j ol'ill -iaJU dlli Jju . d**n nil 4jjLl*J,I daLx-i 2 1 (j-o 3Jl>-!j dulS o JL&j 

jj* L*£ 3_LJLit! 3^-jjJI (j-o cjVjUI! <j-o Ja-oJJI I jut JjJ cjLiiLil!! ^1 

:« IjJLc /j La »"' P^Ll^^Ij CjL*jjJ,I» 3J|_l^o i_K?"' (j-° 

2 

-L :iiiti jju «jj 

«x_LId «LLa L*-J)j_La_« x_JjJLl» ^Jl ljuk l tula 1 
— L «_a 870 ^ la »_' — L tUll Lai i^ia *_Lu3 d-La U-J^iajs *_J_jJt, 1 » JJlaJI (jl 

29 -L jlj*^ 870_L ^ JaV SLutupJI jjjl>JI JjJ^ ^\ l& 
2 4 

29— '— JJjlI! <j-ojLi jji — '— 4_Lo LvjijJa-a » 1 1 a II (j! uJl>-j jJs jjSLi '* Jl &L9 

.i_jI^>JI jjfc Ijlaj . 30 jjSj o' V^t! » I »>»tl jjLs I jS-&j 

i£j_& LLaul (_^ sLuLjU^lIl 3J^L»J,I 0J14J LlLv 4-2j^la Ja-i-iiaJ u ( _ T ji aJJbj 

("» u^3j|»/yK: 3JVjJl!) (__^3 (Jio n—aj^^jcj cjI oKtl (jc ^j^*" ■ "* LiJI I J^. La^p 

«(jjjLflJl» p U"n jrft .4_L»jj^ltl CjVjulII l j H a ila-oJ (_gl (_i L^JI m"n ul (^A-4- 1 
j<s_l£ I jj'a ( _ > l3j_«jj jtlja-o (_LSLJu (_yi 3JjL»J,l »■>■'» (j| VI I i j lr U" 1 -*-^ ^ («J 
(_^fl (I gla. JJL^a ^yfl (jjtj (jltl S^Jl^JLI 5Jt i m <ilt 3jjj.UXI <<uitl) 0>LaL*il 

.jjjjLill 
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Jul La-iis 



iJjUg jjO£juu 



870 — (V 3 - (>^ 
870 "4" = -4" + o^ - o^ 



:2JjUII (>9>LaJ ^yJijjpJI jJoJI Jl>.jI 



870 4 = 2 (-^"u-) 



29 J- = J--^ 
2 2 D-= 



30 = (__yo : t—iljjsJI 



jlj^c^l fu-u\ I La a> 4 ■> I c Jj I Laj L^j Lol "1 ifrl (jjjjj Ij_il£j . 4 j 1 njiigjlj 
■ J ' " (J-JJJlX. (Jr xjjM f-j^se-a _jlji£.2l «Lu^Lj CjLcjjiJ^a (_j-&J i4jj^c.LLloJI 
/<S-jLJ3 1 " . I ~r a p^ixisl JlLaj .ilj^C.^1 oJlj* (_p-aj .(±JL5J! ^JlaJI J-Jj-a (_gjl 1 nj 
4a-L^o ^IjJtim! I iaj? (JjjLLI! flLalml JJ3j . (*_|LJI JjLa.HI jiaJl) Sjjlj-!' 
Jl S miIj aj_^j1 ^j?e__*. 4- i t- i - A jQ (jr^l 'J ' L<a J^ >-*^ i«Lc^LLiDi (Jl^Ial (j-« C_J_l« 



jIIljso C^jlS (_5-j-II 4_$J VI JjlS (j-o ■" La '"' Jj uaAll (jl (j^jijLill <j-LaJ (jlS 

j>L 1L1 tiiljj 3_^SL!Li LLj_Lo S_j_baJI jjl_»_iJI SLaLSy ^^-CUI jl ^gmjJI 

7" J"" La ^' Cj^jJ! (_yi (j^JI «U^U 4^e-i3e i^aJI ^j..j*t— tl j 
(jl^ (jjJI fi/il ^aljl O' Ct^ d-" 4 -^? O^ *-LaljJI 3j-^^ • (yljJI J 'r-irill j-Laj!) 

tj-SLj j<sJ 4_JLa iJ-lJJI j^j (^ JL>JI (j-* U La^li-j .S^j^c. jl La a I Laj_«ju 

/aS-Te-lj «LJl_j tjj ) 2j «j IjjISj ,i-<IM ,>.j^tl jLj£.Ijjij Laj-m-a ^j-*-^' (jlSLo^/Lj 
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(Jjal aL2J,I (J-Liljj (jl£ dLiXI (_flj^_ua3 (jLa itUJulaJI Sj^iL! I^Jiuj -lP lLjjI 

*_ujJI (jl '^*J a OJ- 5 J . J*-4^ ' ' ^ ' "" t — *r!-9 >-^J ijjj^oljVI ^£j (j-"J-!j 
J-«-»-!l <Jj-^ (_jlr j-fj^ Jl»- (_yJI i flSjgj q\£ I jui tjSLtj . <L<ij£L>JI 3jI J^l J i ia a > 

.(jjiljVl j^uj^ ^ (jji£,j!jJll qjj (jjUlIlj 

jljjsl ' " i La c 1 j Jj . ^. A II jLjjLstll (JjLxjjJ! ) o-SJ I jl^Lsi Cjj_3j Lx-S . L$J 

S-sLiialj . Lojj 30 ji 29 (jjSLj (jl (jSL$-i (_gj.ll (C; « 2 1 1 >^5JI Sjuj'i/I j-i^l 

.d j i no ilill d f i nil «_a \ ot i n'ta /j o t iijjl p i&jaall ^jl>- jQ mi (_p (^Jl (j^_a^j ji a^j 
. (jl goJIj JjIII V^la (_JjLiji1j <j-<->-) (j-syj-" Jl JjcVLj 2 1 1 nil aJJt CjIjGjI JlSj 

(J^ls Lj>a2 I > (j i"i 1 2 ^1 ^ i mlLa Lojj 365 (j-o «LiIJ^ 4 i i nil (jLa i^£ i Loj 
i p i j HJ I I Jlj* J j j 2 j (jjjLJI p LiJsVj .aLji 5 I goJj I'al <>■ « Lojj 30 LgJLa J£ 

.jml ilitl 4jl ^(j^LaLlu) XULU3 (j_« 4->Lj (^-«^l-^l iSj--^ 
l-J^JS L*-3l.J (J-\_lLiLJI ^jiac I dAlitl plr (_yJI JiJu-ijiil ■«■ i^SjJI ttj i u^j (jj 
i". I i n ->o JLSj .3_j^JljlJI CiLil j j II x_o J_aL*lll (^ 3jjjl>. (_*jJL-ui jLso^ 
iCjIji o i ii ILi (jjltJJ SjLjjLa. cliLal mi'iSLi (j^ojJL IjjLS Laj^ JJjiJLi < j" "j" 
•" A I Lac I i JL\1I J J j i ii (_3^-J • i— 3j miS 1 1 (j-o JJ>3 jL>«->l f^ (j-° -" J '^ " I JukJ 

4j^-uaJ,l Jl»-I^JI jj i n's I La^Li-j . jj i uSU I (j^ cfi^' Lj^xj 60 (_gjjj>JI -j i "I i ul 
(jL^ . cjjJl^JI j ih<1I ^ |^>UJI (sij-II . jVl 4^^^ L^ tiUmjII cix^p.) 
jj_«JI (jl^ 3-lLLJI jj i.i'CII (_y^ i(Ijl^-Ij ^jl , M j (jl^ il implicit «Ll1<j-iI3» 

3j^ (_gjLtuJj Qla-L^3 aL2J,I £j\h 3JL>JI ojui (_5-3j ii-La . .. ,11 ^Lia Aj-flJ JljP-^JI 
SJljjIo gLuj"n nil jj i nSlI (JjjlS) .sUliisj^j »ll"«" ^Qaj^ dulSj i60 ^Jjlil La 

(jj_5JI (jr^- LdJLaJI «Ac fjjs Jjutltuj ^L^ ^yLiLJI a,\ Lal!l jl 3-»-jjJ I J^>- 

JljJa (Jj_jJjLlII L&> aL9 (jlll it I o i nit SJLlSjJIj 2 i^ijii'iinU 5jj,ljjJI (jl 
/j I c Sj^Lcj a J 2 j a js_Lc /j I c CjLo^Lc LiuLij /yi (_g^>o (j^ i i nt I CjLIo 
( _ T 3 jL^-Ltlj i_LAII (J>Ls (J^>- Sjiit^ CjuI i ii->- Ijjij (O^jLs iSjjLxjjJI 1jjl&j1\ 
( j_o I a\l La ilj .o^3j_c 1_«£ joJLtJI (j-° A -^'"~ " pL2j (_,-3j <LdJx>tX I Jj L.aA]| 
•" j" !S a 4jSLia (Jjl Jl>- Ij^jsoI (O-^jLs isGLSj^vj 4jLlC.j j_<t2JI c. j I U t /<uijLcaji 
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njj-i"! 5jjI o i ii aIj^vLi l*U ji (j^ o"i(jo IjjI£j |_gj i SJl i— a j i n-^JLi ^j-^' o-° 

(_U3 L)Ll>-I (3^-^ 4j3() «s I i ii U (<^>«-!» (<u-uLi i_3j|jj(J,l S^jijJI i_x£ji dj-oLjcJj 
. ((j no i"ill f^oila (_Ll2 L)Ll>-I J}j_iij «LJ2() "•»•' .' '^*^ ( <SJ ? 0>, (* jji tJ i*M p^iis 

v2jLs>L«JI i_aLi^l ^1 p. « taj aLlILs . - 1 la a s-^k" <JaLiiiJI I j^I o^i 

4-n-uiali (j-uljJLi 4_lC^1ju aLc j-ujtflj (jJI (Jj-ojjj (jij iS-ut-uiaJI j ifeljJaJI (j-u 
Sjj^j-j^ 'L^J'^I (j-« S^ojjj^a ( _ > I=I^l3lj Lx-ilj <4 jpUll 3 <LuL>JI ^1 1^1 Tri ill 

. L&jJl»-j t^J' <ji>LJ3}L*J! (jx. 5Jjij i nil /_a 

(jl (jjjjjjju IjjIS Jiia iy-1 iVijVI (j^ pj-i-ll I J-4 i_P-° ^ !e - 1 L»4j' SjJqJcSj 
4 < j i t-> ' La ■ i a 1 1 J l^ejioaj jl £)JJ ' J.'^"' ' "^ .' ij- 1 -" c *-y-»- J^"-"-"^ 'j 1 -^ lLILlA 
pjjj 3_a^Lc (_L£ (jj I -a- i ii j ljjL£ dJU jj . I flqiSLlJj j jjjl aj-tb ij\j SJajljJI 
4JI iJJLh? I aJlS L*l!i (_,i^. (JlIoj . LjJ 4j*-uj CjJLso j! j^S^aJ (_^l CjI^jJjJI 

l_aj_»i ^j Su i H 4 i i ntl (jLa i4 i i nil (j-o ajj (Jji (_y^ «l«jLc »i o i nil c^jI£ I jl» 
3 i mi q^'C" i ii 3 i i .I II (jLa i J^L^JI p j_)-j Cf^>- 3-j^Lca ii*JL£ lil Lai .- jjl^ 

<_JjJ(JI /_^ J Lag (J-u-a L>JI <"< I I nil /_i SjjijJI <_j£o2 /_ fllj-l lil » «Glj l Jjljj/ 

<~< t -»",,, a iJjj_<SiJt j_S j j la f«-3 iui 3J^Lj sJl^ »i <i i ntl j^c LiSLc (_^£jj 

.((Cil^l Oil t ut-LOfl 

CjLS^LjlJI (j- Sj_lj^ 4x.j-aJ=-c-i jtjj 4jijLJI j^l iSujIj jJ-iJI CjuLjS (jl 
CjuLjSJI j>JLA ^iJ^ A9 Jl dL9 • d '" r" ' » I < -r u '^? 1 ^' J-* I J-»_J " . '" i-aXu 3jJ_U! 
^^j . J>LjJll Jj^ 1800 j»Lc jjej ^1 M?jMitl (InlaJI £yl ^IjJl ^^k: SJjjJLI 

dill! (»^Lc] >* u i 'n\>ll L^ajLJkj oljil ^1 u-ujJj (j^LJI SjsLc ^1 3^vj^3 
i3_jjL«_o 3Jjj L^_i j»j-2j (j! Ld-iijj (_ T ^JI 3-j^ S> i ii » II iii Ll1o.i1 u 4 " j i* ( Lv j 

(j^jo i i\jl\ (jj) uiail CjLl>-Ij (j^a (jiSj .4SLim diSLtll «L>-Ijj (_^iJ! Cj! JjJl^Uuj 
^JLl! <_l j-ta->J I MjjLij 4_LjLp (J^>- 4je-LLaJLil L*Uji Ij^Jl2j (j! jJlII! 0J14J 

(_p_a 1 ) /vljtAll (_pmj (j-a I a\t IaJl JjS", nU 3s.1^_2J u^J^\ CjVjL>J,I (jl 
IjuLLs Cjjiiejl 3^aJLa j_lC 4_L>-LLa . " » I . 1 23 CjjJl»- jl cL&ojia CjLaolitA 3jVj 
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(jjjj-ajjjjl aLo3 . Cjul^-L>-J t j-A_La.}2 VK I'lijLqj L$j| uJ^ 4-lo_-^_'J1 Cjljlx^cIlJI 

CjL<_o_-^-TlJ1 oJlj* (ji ^^Jl SjLJuVI jJljsoj . si o i ii II /Tjlj-J tj^n ,_, 1 ' ""' J iSig 
^j_a £_}—*■ J *** ' < ^- L ^J^- »' o ' nil i _ T b m 1 1 n t I ^ i*a LLaj^jI* (JJLtojj j '"■*" ^J3 2( 1 

. 4-ijl o i nil «LlSJI «L>-LtoLA (j-* yj^? '"'^ 

"ixJallo icj_cuj l_!jJLll ^e-i jjjj L$j| Li] Jjujj iL(J^>- Jjjj (_ylll (_,-* »l i i nil 

Jj^iiJI jJiJl) LoLaj decan /&^jLjI£LjJlj jj^j c^aXI Jjt£ L«£j i3_Lat£ 3jj!j ^^3 
^jJI ,j ,; lf ^JliVI ^l^lUI cIjIjla^iJI (jl (jt^lLLII (_,.!! Jli- Jl^s (*-jI>1I 

Lj-l£s CL&-<u oLL^-X-a Cj-lLS i»l o i nil T^J-1 (_£l iCjul^-L>- £l o i ni I gjlg IjSlui 

. »1 o i nil ^-a£. I g flJ) la 4_u-olj_a (J^3 Ll^S^JI ^j^* > * &\^J\j i o ^ llj jno Mill 

I Jlj*j i La J-aLl IjJ i~it J! \j-J JlJ (j^_«-0 Tj-l (_y3 La (_gjl o i a *J^>- -i>>-J O^J 
(jl_i^£jij (3^ (*J CjLsjal dJJj (_y3j • j^>- 1 CjljjiJ^ (j-o 3_cj_<jja_a (_yi^. (— iSjjj 
jl i JiSj^ ^^ p^r Jjii" i ii U JJLso 3-jjl o i nil aIj^v^LI CjLs-l^pJsVI oJJti JlLo 
Cj Lis L_lIL>. 1 Jlj?s_ILj /c_J ^jl «GjJL>- jj-^-S-i cj^ ■"*■ ^llj-*-"J-a t^)-^ 6 -* ^*J LlulS 

.SJjjJI jl Jlj^JI (Jj^ (j-o 3 1 1 iiLLa 
4_^J(_i CjIJl^v al (jA*j JaLujI ^1 1 _a I i"u nl j^l Mntlj jJ^JJI < - . A '. ■ ^ ji^j 
jl^l) j," alaJI <dl ji (Shamash (^i-oLiu) jm Mill «UI jl (Sin t>-<-u) j_*ill 
CjjI^^. . SJ^I 3jj^ (jla I j£L<kj . (Ishtar jl" n.r) 3jji)JI t-xSj^ jl (Adad 

(j^SLjJ (Jj-^'j iJl ^>-^J 4_Li2lj CjVL^JIj j 1 Si! l—Sjjjii-J (j no i"ill I— a J 1 11S 

j j 1 11 II (j-C «Lia^j_a L^_iLSj i—^SIjAJI jj J taj 4_j_ci5j2l Cjlj_^JIj aj_lJLII 
2_^ A5*"J o' (JV^ ■ "-° J'rH-" ', J JJ ** ' J' u no i"ill (j^-J Cjul^IlaVlj 

Ir liJI Jul /a_^=tjlll <jl£j . L^jJI Jj-ojjJI (J>a- 3-iajjJI 3Ja>L«JI ,j^: 3jsLc 
dlli Jju 1 Ij^La (jJ JJI (S-A [J-LjjujjJI cLfljj^Lall (jjiajtj) (jlSj . jJjJ (j! tlLij 
^jJjJu (_ T J-»J (_J-aLS AUij ^1 «LlLiLiJI 4-lo--^-'JI JojIjj>JI Jjjl-^"'.' 'OJt>^ 3jju 
.ja^j^Vj 2 t\-^t ^^3 5-jjl 1 nil jxlj^v'i/l «lSIj^ J^L>- (j-o (JjjLiJI jlji^Lj 
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(jjinlt (cliLLuiji) Cj}Laj-u (_yk jJici jl (j-o ijjJjal 
j^lLiLl! (_ T laJ! jl i"m nil) jj-y-S '"' '"'J" L>3J~^ 

(1803 alx. ijjj-ai! <aU^. tjsi 

oL>ol_i Sj U a. (Jjl (jl Jj^l J i^i n tl (_,_£ 1_LjTj 
k^jLo^ic) JLxjIjjI ?JiJ(jjj3> i2ijiejl SjjjSUI .ilji^l 
i3_jjjCjJI CjL«_<iI^J,l ^ Lxjj tally marks Qo l"ill 
idiul^pJI (j-« I j j "i ) 3>£P -il Ji£. I (JJJJ3 'Lj-ij til! ij 

i_aVT 5 j i_aVI 4 £gj La Jjja IjjlsejI JiS 3^jjJ1!I 

( _ t jJ! aLSj^I a I t\ '< t /o_AjISILiLj (_Jjj>-i ajU-j^ 4_L,j, 
<Lk JjU (^ jJI JJL«Jlj <3jL>- (_yk: J£ j»lJ9jVl U»" 

' ^~ * ' w "1 la a»^ a tj-3 *_i_uj-J L_._u 

0J14J £LcaL>- jj-oj ja^JjJ ij^-J (<sJ *=V_J T Ji-U i ^ i • ..Stlj cdJloj y>-~\ jJj -i^jj ^ <Gt 

.41 or <-;-<^t_j (j^*-* T'J-^ ^-)LoiS y daj ^j-Il <_<_iL?e_i (j^HI J-3 
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. Jl^c (_p tc_jjLjj a j S, Lt 1 cjIjIj_2JIj <_jj^>JI£ cjI Jl>.2I ^^» ' l j t jjSi j-& 

<Jj_>LSj (4_lAj_Lc.j^_l^JI) 4jjiJlLo 3_iL1S Q^lot" i n_i IjjIS A i jt I 0^^ ai jiillj 
(_ylll CjuLjSJI l*JJj (_5-*J i4_l«-<-ujJI CjLiLjSLU (j — i a -»"' 4-tajlca^-t^JI i_3j^>JI 

tSji-ljIrjij^ll 2_iLjSL!I l ^°> aLJSj^/I i'iIiu'ii ill La Ij-lLjj • jLa-a-'i/l f_,\r 2j^e_La 

lj_iL£ '"" ^j" a II J-^-l (J-j-i^Lflj (^jjjjij JlJulS ijliil (J-u i ii (_ji£-J •J' j: ?- > '^'' 
(j£w4_i 2i j^^j-ul)) jl «UjLiJl (_^^_jj>iJ 1 x_l^>.)> jJILa «Lj_a^ll (—SLx-idjLj ^jj m»" i n t 
(j^iij^ Cj|jL>ol (_j\r ^ydj^aj tjl£i_ijl i ii^fl I jufc (j'i/ dilij Ki/ojijl Jx.1 *Li-ir>.l 

^IjjL^I ^ JUjl1<j,>U aj>UI <j-a jii^l ^LOjicji^j^JI SjLjSJI c^Jl£ Uj 

f-jj ( _ T jij 1 2 1 1 aj 1 1 2_jLjSL!I f -j J a , U ^ *< J| m'n ..I ^Ir 7-1 1 nitl <— ii.5 jJia i2_pL»JI 

.(_gjijjj| 3jJo^ r ' *J I 4^jiutA 2 _■ i a a 2 1 lajj-uJu SJ^IiJJ 2_iL£LJ| ( j_ a 

2_jLj£ jl hieratic(3_j j> _L^JI) 3_jLlSLJI *u-ul SjLjSLII (j-o f jjJI I jufc ^^i^. j I tajg 
42 S^ti^-aJI ^ 3_Lllo L&j3 5-UCllij.U aIjsjVI (^ 3-tl-dl i^ljLiVlj JS^JI 
I J j j r LJLc. I^Jl£La 2 i^SUI (2>c (-iiljej 2 S , U ^J| jjjjjUb 4-1", „ ;|| jjl^ 
j_uJI 2_jLol ' " 1 1 i j i j (a^jJI ' jL 4 j y O^J •^-y^f* ^->L°J^>- Ij-oJ^S (jl Jjij 'jljj-* - 
I <>>ji LixJl^ (_,jJI JaL«Ji,l u& -" j I -i c j£\j-a clu\£j t2 j i nL>J,lj (ijjLij'C i nil) 

^jU^i-.-j^j ^iljVI s ^l_oV (JjLjij Q^jjSj IjjIS ci^cv I'LLajSL^ i_jl£La jjj i^-ijj 
«LjJj2| CjLm i ii ''Jl ^jij^c-j Ij_ilS («-^-il (Jj»Ij>J,I (j-aj ■ 4jo i n^JI Cj^LajJI 
(j)a 2 2 Sc "" J ^^_«L^jl ^jjjjJlJ 1^jl£Lb t4_L«jSj>J1 X-Jjl i ii U jjILa j^_a^/1 ^j^* I J 

.i^il j Oju 
/. I C Jij^JtA 2jj ,^.11 CjLl^U^JI (j^ ^JJtJ La (_p 0^ Ji^JI tj-cujj 

6-° £4j 6-°J 'l£ j >^! 3jJ 6-° ^j^^ 5 1^ 6-° ^J l5A>^' 3jJ <J-° u^LaJ 
Rhind (j-bj) S-JJj-J (j-* '"'* ^ |: ' 11 "j-* ^j*1j .i_alj_LsVI 2 o I". 1,1 JlL>JI 
/_i 2_ti[j 2^. , „'( L^J (Jill j) (_j| t^jj _.tl i % ^-" 1 1 ^^a ^,VI 3j^>.jJ,I S-jjLjj^jLj^JI 

(jl^ (j^>- (AJJJ jJlJI i aSUT) t^jil"^ i nVI jijVI J-aL>- LaIjImiI Jl^J . (jf\ i nj^ 
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i^jjj^-al Oj\) jno^-l d o t nl 7c_i_ul_) tl)LjJ t I 858 ALC J '^* rt <_2-3 3jl_>-l /jjuxqj 

/. i 'n\pl I 'J ' ' "• * i_P-«-> J-*J (Sjiijlr j^jfjll 4_iLiSLII i^ Jl»-Ij (j-dajil!l ^iSLs 

.4j^_caJ,l Cj L-ca UjJ I Cj I J j S XJ £j£. LcjLa^l*_a 4_Lo ^ 2j i a ' (_£JJI 

(J1_4_lJI (j_o i_jjSLj 2jj -^t 1 CjLxJSLII J!Lo I (j \~i a t4jjuu£iX\ jlji^.'i/l C^jL£ 
jl (_gjl i n "l II dlljLJu! (_gl (jjLA^-l J oil i aJ xj CjJS^JI dllj (_y3j ijl i intl (_yJI 
IJl^-Ij I^JlX. j mSUI "-j^j-Sj (j^- 3 2 -i i ""11 ji ■ -Jj < a 1 1 jf 7-jJaJI J I x_«j>J1 
jj i uSJi » (j o i n'ij) . Jaj i ii j II (jj-i CjLoL2J,I t-^iS-J (j^ M (^ M^Lo) <Ua2j 4_lLc 
aJ-tb l-LoLjI l _ r £j . JL^vljJI J-Aj Vl i LojJ ^ i "^' jji Ja i "j 11 (j2 «4jJl>-IjJI 

JjL«J,I j^i j m< ^yic. SJVaU aUs;1 JUj>I^V1 I jlaj ( — j-uiSL!l 5 j^-Lhj 

/■ 1 l<1 ^1 (Jl (!*"<< II 21 1 (jLl ^_ 7 JVJJ J-Aj . 4_LO_lLc. J)J-L$J 1 i _ T 3 f^LOA *±al ^J-L^JI 

(jLS ) <& aJsl^JI (_y3j - <—ilj Mitlj a LtJaJ I (j^a ■ ^»-- J-ijj^ «L3Jui (jL£ jj m'vll 
^_aj>J1 «Lii£.jt p^ i ■■"" (J-^-*" Jj^ ^^L) ^-Lh 1 C7^ (J "*!"*• 1 tj"" ' "& Q-A JljJulJI 

4_]| I ii 1,1 «L*-L±L> (_ji£. LU-^3 (JjJ -ii JlC^I (j-° "icj-S^C-O (Ji '^1">" (j^J 

J mli n" Lfc1jL>-j clulS CjIjLl*JI (j-o «CL-u.} ' ^"^" 1 L^a-j I ijJLufcj .(_LsJI Jlj^ 

J I n'C (j^ij jLajV 3JlCl3 -5jJJ (JJIA^-I (jLfl i Jliil JjJ I ii (_,lr j .(Jlj I nil T) taJ 

^1 4 a in^La ((^(j^oJkJI lilj jjfc La» lil! JjS lil : i^jij-a j . <& ^Jj& As^\ 

. Al I n^t «Qj_u ^^l /CJ (j^ I n^ 

( _ T jfcj iCjLuiaUjJI T^jjLj ( _ T 3 3_3j|jjii1 Cj LloJj 1^>J 1 aJ^I (_JJl>-I oJLA q\ 

q 110^1 ' d La * ^jLtuJ ^j n Q-»J1 ^_ 7 ^i} (j| (J^^-J ^J nO"*-1 (J I Sj-X-oLlXI «LjlUL) ^-tJU 

(j_a «j-^- <L_j_Il Lai '^ a 1j iii c ;_gjl i mj «bl (_gl i,jjt4j>J1 qjjJ^uj «LlII Lai lo a 
(j-UJU uJuus^l j i n^l 1 aLoa i_jj_l^I '.Jjii 4_Lajj1^>J1 ojui 3^ {juuajj .(jO^Lj 

^Gj5E_u_u1 y-qjvlj <d"( I n 1 4_UU iJ7 JLu^2] J I nS ll ALa_a * J^-^l (^J t«L*_u_Ll1 i Cl£\^ 

U ClSsJ 0J-U3LxX\ jj-«jj1 ^ J I nil ( tlUJ . 

15 ~ 30 " 30 10 " 5 X 3 
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til! ja ijj-ojJI (j-o ^i-Jala L>Oj ^j i^aJU i_il < jl>J| joi^. jJiJS (j-a Jajv JJSj 
J 2 " * J <j-a-S I Jlj^j ijJjLLa-Ll ALlaj -5a->-J aJjl!j j fl-i a 1 1 SjLJul ^1 "J ' '"'• a * 
. J-j-La-lJ «L^»-jj ltL»- (jj/iyU 4-»j3a S^pj-u <1jI Jjjl aJjJ joj's i nVl (j-a Ijjja 
^ojLSjS t S£.\^J2j\ ^ya LaLaj «UllL?t_a «Lc^_a^?e-a QJ Jj l*aJll 7"! i n itl ( J_4JUj_u1 Jl9j 

2_JjL2_a Qj J j-i^ai, I Q^jjLjjIou^JI L$j /ccujl ( _ 7 jJI CjIj_lII (_£JL>.I CUjLSj •'Lj^ 
1 1 \a i nS /p-aj (_ 7 ^Ji ^'V^ ' Cr^i ^Jt-jij/l (J-* (a^-iS_aj iJr A> (j-\_u_iLJ1 -n g il 3 la ' ) 

J3^J ij' o<"" "I <— i^>-j 3^£La (jlj Iaa . gLa-Lrci-a I^IjlcI (Jil4-i (_ylll i-dJj (_,-!lj 

)-££ 1 LJ Ml J fl-ljaJl (J-* Ll< J - t . JV Cjl^ III* II ^j-* ^ AXI3B rt «C)U^" I ill)) 4_dLLx_a 

jj^soj .(jJLsJI LLallaJ j"j->'^H aI^i^ Jaij ' t- i -y aLta-lil I jui (j! 

(jl (jj_LjjijjVl 5 : IU tl ^^.Lc jjL^ ^pJl 3_L«1I s LuiVl (jiuu u? cr'i SjLiV! 
3_j^_SJLI i i i n i II (_5-*j i«LLjJI Qaj^aJJ I j 1 1 »"" "j (<sJ oJt>^ J'^ 3 ~^ a I *"j 
^LajJitl (jjjj uaXI Lol . Ltbj-^c^ jjuusil i-dj" Mill i %<* I ■ >■! Ij cj^L«jiJI (Jja^oa 
.^jL?tjJl » )l i h*kj1 1jj_ujLx-i ^j /q_a^2iji (2)1 L-aS t cL^. !((<•> Sj^j Ij mi iLu fdb 

Cud jJia jj i uSjL (jl»JJ LaJ^j ' I «Ua (J^j-uI |_gj ■ ^ 1 1 (_j| , M -»J1 jsi^. ^jlS jjjj 
aLLo (^j-S3 (_j^-I0 ^jj- 5 ^Jy' '''"' jmj « nS ijJLufc (3^ (*J i^iiA^ . ujj i mS (j-a ,_jjI 
i— <j^ Sjj (jj^jJL 1 jjJ^SLj /<sJ /a^il Li^ intermediate (numbers) 2U ,„j",l I j| j^.'i/! 

2 -i ■■■^11 «lj^>"l MjjJ aIsj'^I 
i ^ a J S j a i_j_JL<jii i— il i M -»JI joi^. (jjijjjj mj-2 3 Jj < ^ 1 1 ijajJu-u^l CUjIS 
Qola^ial jji mJ^£, jJI oJui mj-^ Ll1s&3.j . S^i-LiU «Lujjj2l j_uL«Ji,Li «L»^L>-j 

i>^3i m^ C^JJ '^ L>^ * *-^ Jl^S . LJLLd \jLaji iJ ^ dilj i t n » '^* * ^^ cla rt * m£ Jul 

f^ll dial (J^oj_uj J_) fc-^_>l » '• [jj-Li La m^j1^>- t laluilj ^_J-*-i3 ^JlJi «(J-\_>1^JlJ1 » M^J-i^i I 

JlJcJIjj iSjLjSJIj S^Ij^JI ■ jj a OJ " ' *~J La^' 3 ' '" : " (J-^' Cr^ <— il i m'kJI (aJLc 
^ I c jL&jalj T-\ fl-J II (j_a 4_l«S «_jjjji 4 jl i na <_iL«Jl (_pL«i I Jui -"J i "jj '" 

tjj Laijejj jjjiLaJjIj 4_iiiAllj i_jjfcjdu Ss^laj) 4_ul (JjJL>-Lj ja^jLa dlljiS 

jl J-C^ll (jj^J i_jj(JJI (Jj^jSLj (a^jl •'Lj-iLi L^Jjj^flJ (<sj jj^-VI (j a * • 1 1 J LjjJaju 



6^1 



A /\ i \ ft I I ■ tnn 

(jj^ lLjuI oj-^' (j-uj! J-a (_yi •»■ u , ,.tl j— lc 4j^j-aJ,l jLCaal aJJt C-Ji-La jJLl 
tjl mi" iVl (j_o (JA-oTlj joJ LgJSj .««GjJl>- CjLu^sljj)) LasjLpcLi 4_oLLsjj_l1I 

(<sJ « JlJjjd 3_jJj_j <_o_l1Lj cH-*" 4ji ^^i wjjy' '^*^ (j-*^ Sj^g i a ll JLii^/j 
jsi^. ^jjlaj ( _ T 3 (_£jJii!l a I lajjl 4 jo itl tj$J . 4_o Jj-a 4Xa-C (j-^j^aJ, I (_£jJ tj$~; 
(Jjjulj jjiJI 4-ic.jL3 .4_j£ dJLlLtil (_5-«-J-ij V j-al (ja i nSlI tLcali-j) i— ll i n-»Jl 
,i-ilj U^llj CjUulII ^1 Vj-i^aj Sj-uS aI i ital (jJ! Lil 1'* I J <u i il2j (3^-4-1 «L*J>JI 
aJx. (jLa 4JL<JL>JI (_5-3j . «LuJiJiJll Jjjiill (^^ Jj-»-"i i n a j-ai ! J_a> (ji (j^->- (j" 1 

jj i .I S, II 3_pL»JI j-ji. u^jj -^t 1 <L>JL»-a ,_i i _i i . nil (JjSLj jJs a a 2 * 1 1 dJL^a 

.<_iLt^>JI joi^. (j-a LU a^alo. Loj^ 4ju>J I j jjiJ u 4-JU"u nVI (_ji^. jIjj^sVI (_,J3j 
^l^_jvl ^j-« LJJ Jj ' a ' dp"- 4 - 1 J^^ t^Lcvj-^ ^jJl a! la ul 1 J_a> ^1 otl t nuj 

Ijjl^ ^pll SJj^IaJlj 3ji2*Jtl tiiUljj>-VLfl .SjjUJI 3jJL*il v^jLiLu^JI -«k.« 

c-J tajj cljL? SJjjJI (- aJaj^i jl j£j S-iSLUI j-<-u^l -ilj^i CjIjLcj. ^ L^Jj'CI uj 

tjl i'^"' cjL? - *' ' 1 JL>- >1 ^ LH-"J ^^iA^ 3 '^-*! f*^ 3 * tl)' "-^ *^>^" (*^j' ^J 1*^ ■ "I 

dJJJLi . <LaJcjua CjLlx-SLi JQ£.j l)J-° <J-^ j w 3 ^3-^" (j-° *>rh" ^IJlC.1 AiJilal 
3_jjLiJijJI ' pi i a 1 1 1 j (jJiil iU_it-^.~t Sj?»l,| Cjui i utII Sjjij_u3 ijJLufc CxjlS 

jjls jjia . j_uoL«i,l (sJL»JI <_jLax.l Ja^tA cJljLa <_^>l\j < Ltjjj iSuj ^ i-» iaJl 

L-3l i iilSlj i^jfc^JjLLa QjlAJb La (^_i5JGj aLl^jIj t^-^JUl i n"^ «Llj1j_a ^-AjjJl^cj 
(Jj_L«_«j (jJjJI ^j-mi I JJlC Jj-r i n~_g i ' a jj I ■ ^ 1 1 ^jJl2j ( _ t 3 (JLlL>-VI (Jjj-u 
^jJlSj ^(j"r I Wn nlj (jL? .4 lih'-sJ,! /0-OsjjIj.J (^ JjjjII /o^juJjjj f«-^JjJ ' ^r^- 

1 4 a 1 " se rt a^e^vj ^Is ml Cjlj «Lj^j?t_uo » '-^^ (J-*J * ) '^>-*-* i J aljlLd (j-* f^>" 

i— il i !!■>■ ja^jLC^Li ^LS . Alj-flial «1_LJ j^>-X ajj (j-o •" gjl^ *W^JJ '^^^ lj-°J 
^^JLc Jl>-J (O-ljJJJ J i>»aT i ^ m+" , ,1 a (_L«JlJI (j-a ^ d u *- 1 I (_L-».ljJ^I *L^J! 7cJjljJ 

4_UiS * 11 I n"^ /C_AjJJl2_CJ (jlS . (^(J 2i 1 d 1 o ^"i i n t La ^Lc. 3j *~13) jj Lajdl ^JlA 

r-LuV jl 4 rih-ie-a 4_ul JlC. jaj^ Cjli JjJkJI (j-a 4j1c.jI » Liaj S^j^UI i_j^jj>JI 
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. VLtaj L»SL«-a LoUaJ LkjLo^Li SJjjJI SjI-j^ ijjj^^ 



£ 



10 



100 



1,000 



10,000 



100,000 1,000,000 



cjJI j- ^ 0"Aj •juIILj '"' g2j-il a Jl>-I^JI (j- 2jj ,^.11 jlj^al CjIJiILiI 

<iWLIj I'Luila (_£.3j-J ^SjJ (j-« (J> Mia JaJ^jIiJ Sj mhUj i(_£.}jJ ^Sj^J JL>-!^J! 

(_32l Sj_iiuj_LIj i(jji3j_LI! Sj_aj_j (—iJ^LIj '(J-j->- (j-o d »^ a 4JIS5 jJ-ri L*j 

J j -a- in" I jj^jJI a'j-A, J I o<"mil Lj-Sjl La lilj . Jj-AJ S-lLv ^^3 4Jl£j «L<-uIj 

(j_o JljMjj (9 , 526 . 863 j-ILJIj) 1975 aLc iiJj^-j^-lJ 3_bJ^> ^ISL* jjlc 

(jjij^ill jL&jI l j H a 6j (juLuLij p alaxjs 7"lj-3 5j <j\Jjji j^o (j-iiej-uij 9 (Jl mli ill 




Mft! , «w*MIXI WW nnnnniiiii 



lr J»^~ L»£ aLJSj^I £yi paj J£ Jju C^JLS .jaJiJI J ml . uj (_£JJI a UaJiJ I ^£1 
(j_a (j^aLiJI pj-i-ll '"'■ I a '" i "I jJs Q>^ L ^J|-^ '3 1 1 ii" cJtL lilj . dLuLcal 

i( (j ' ^ "~" tdjj ^i ' I 3 I "' " <Lx_ci3ljj *_«j>JI 5-J t~ (j nSr ( _ T ji 7-jJaJI 4-u t~ 



66 



A /\ i \ ft I I ■ tnn 

Ljjj j_^| l^,,ill (ftSjJI jj^-J (jrp- ^^k^l 3j3>I.I iS'l JJ-«JI (j_o («GjLc:I fu) 



0$^i 



*u Lq-jt-j-t-u I (j-S^-xj *_4J*JJ (J^Jl>. (-fie L_tj-» ^LJ.} « ^-yj" 

Liu! udlJjfc ^l£j -7-J-LaJ' cj^J V! id-q-alU 4_lUaU Liu! 
(j-a djj^ls 2LL-ttLui f-«->- (j- CxJbwa Jl>.IjJI jj-LrAJ (J^Jl>- 
4-Li-u-Lt-u ^£_9->iJ Jl-L)j 4-iJijJ (jl (JLj^) . Llu^j jj.luSJ I 



(_}£ (j! 0_}lH 1 9-J>-^9 . 4 a i m S 1 1 j i_jjjiaJI (^"nlof slj^>.2 

3 fl-Lj-Se^O J I J-C I *_4_?£j 4_J ) <J^_U2^J I (j^_4J T-jT lr^> J Jul 

:2 l|fji.il_ml (^iJI 3_u-uJ_L£]| 3li.ili.riU (jji 
...256 , 128 ,64 ,32 , 16 ,4 ,2 , I 

.(i±xjJlj>JI t_j^uL>Jl (J^c (^^ 4jj£j^a oj£*a]\ oJJbjf) 
• I 7 JJjJu 256 ' 'j i isJ (jl jljl ;j« Jj uaJJ rl i ii ill JL>-I (jl MlLo .^j'—j'Ait 

t 3 1 1 ill i nil, I (jr^jj USj . 3_uL£JI 31 1 nli ill 1,1 <j^ 1 6 ^1 I i nji^i'i 1 7 (^ Jj.^tlU 

-Ul.i^l i't «a-i i_d.Jj J_i_i» i<L%_lUJI 4. ,t j- LJ^-cj /tu I cLAcUJa-aJ 16 *-Lj LoLks 
t_il i n-a-l'^ IjJ .j-p-^l jtjLiJI (_jlr 2 A<~ I ■>■! I 2^,1^^ S^LcLj lj_p-?j iJ_i^L>J! 
cilj-o f-^jl 256 «Li£.L<iia jaju 4J3I 1 iij t LiJLa i256 .jjl*JLi 1 7 <_j^ji3 (Jj^sLa- 

Lxjji iSibJoJI aI-Sj^I j»I Jiieli-uLij . 256 ( Jr La'i/l JJjJI ^yJI ^-jUIl J-xjso («J 
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I " 256" 

2 512 

4 1024 

8 2048 

16* 4096* 

17 4352 

+256 =+256xl 

512=256x2 

1024=256x4 

2048=256x8 
+4096=256x16 

17=1+16 

(Ix256)+(l6x256)=l7x256 

256+4069= 

4352= 

•.^yJjLo J-4ji 13 jjjJLi 226 ' <j '^t 

+226=1x226 

452=2x226 

+904=4x226+ 

+1808=8x226+ 
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13=8+4+1 

226x I 3=(226x8)+(226x4)+(226x I ) 

2938=1808+904+226 

(j^L<Ji,l (j-° 4jT ^1 1 La Jl>- ^1 JljjUuJI tllLlaj CjUIjj>- VI ojui LJ jJLjjj 
(jjj-iLs iCiul 1 n->Jl aJJb (Jilo (_y^- lj.ij*3 (jJjJ! ' UJ.L-' ' a »* 7~1 1 n ill (jjSj o' 
ijjla^lflj.l (j-<l3) SjjjSUI «Luio2l (j-o (^J! jJLflJJ Sjjj^ <tc.j-cuJ L$jIjj»-I (ji^- 
3-ge-i-L.aJI j laJl) 3_ul_uJI 5 j . uj i^jll 3_JLuJ,l ^Ir (Jj^Ljjla \jj\£ (&4JI i^llLo 
<—ij I mVl I jukj (4Li^Li ^j 1 ^ II (_j| ih-kJI /ak: (_j.ll Ji-jll CLu\£ (^jJI i(43 

2^-j^- uaJI jljLC.'i/l ^ l_o$ jj in'CII ^ p 1 1 aj 

LLsLijjl ^j^ » jj I j '^» j d „'"j " THLJ*' 4-ul 1 n-»JI cjLlLs-«JI Q3S (^a (_>!'*•" 

jj| .US a (ji_uV 2-> aj all (j^ SjijI^JI CjLiLcu^JI (jLa J15J.I Jjj 1 u (_,lr j) 

(J_coL^v (jl I i^ajl (J^-jj i_«j_i(j i4352 (_gjl_cuj 1 7 j 256 (jj^Jl«JI t_ij_^3 (Jj-oLv 

. (256 ^jL^ 1 7 ^ 4352 a«,„q 

. (232 <Lse fl-uaJI jJajl) Liiajl L^J-a Jjii'n n" «CbJL>JI 1 m . nljj>JI (jl LiS _ J-b_j 
1 L-lj-JaJ I 4-tl 1'* ( _ T 3 4_uI_l1II «LujJlJl$JI «Ll! UDJ, Li q ijjj ■ - — ■ ^ ^ (jl *"n ul LiJiLoj 

1 7 (__4^- 256 «j 1 >lSj <Ci!jL;tA (_j jJ -1 ga.1 1 "' Jl>-I (J3^i 0' ^ , j" '"H (j-° (j "jl 1 ^ 

.liJIi il t_u^J '2 Miirlt JjJL>- (jyJI J-a-J Jt3 

17 256 
I 15 17" 

:jji I Jl^J i±jjjl>JI (JjLSIIj 
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1x17= 


= 17 








2x17= 


=34 








4x17= 


=68 








8x17= 


136 






256= 


= 136+68+34+17+1 




256 

17 


8 + 4 + 2 + 


+ ■ 


1 
~I7 


- 


15 -L 

17 









(_ T -3j i JJ i nS II (_ji£. (Jj LaJ (jl (J-SLxj t_!jli-u jI I J-& (jl (Jj-Sj (_£jj>-I 3j-«J 
i4j^j-ai,l CjLloJjI^>Ju I V.Atl ^ it~ (jl(_yll SjLJu^l (_£jjj_<iajl (j-*3 JJtj-iill Ijui 
(j_o J-«-^- liUi J-£ ' JJ i n ^ It /o-Ajj-oj <_2j_*3 ^1 LjjLSj^l dlli f_J\ I'al <>■« 
JljLs jVI (j-sej Lol ■ jj i uSJI «_a Q"JJ .^.11 J^lju 4_uLp r&43 I nlr ' . ■' LaJl 

Lai . «QjJl^J1 jj_ajJ1 (Jl o»"i < nU jj i nStl *_« (J_«L*jU «LflJHjt_a i i_jjL_u| 1 La-bu 

i fll Lat ( _ T 3 SjijLcuJI jj-Oj-llj C. ulLiiiij >>jS"n (jLS (_£ jJI |_g ) uai, u J} I «"n Lo_i3 
.Cj^ISLAa 3JlC C^a-jJa JLS jj i n'vtl (JjSj (jl (jja JiJ^Lb 
J jj i n (_,i^-J . Jl>-IjJI jj i nS jj i oSJl *-j-<j^»- <"i i imI i«Lul3|jJI SLpJI (_y3j 
,j-o i>u-J 4JI JtJ-i i5Jl i ill ^L>- msSLi (jl 4ial i ii 1 1 /jSLa-i al mL9 i,JLiJi,l 

jj i ii S (Js i~i (_5-Lc (j_jj i ii s tl (j_jj_<k S_jLis (j^lx-i ' fljj ^i3j La^LLsl J^ i ntl 

jj i nS <icjjjj*-a (JSLjI/ (_j-^- 'LjjLj^ (j^-*- 1 (j^uiStl (JJJLA (j-o y[£ (jl . jL>-lji! 

s ." . 43 > 2 

(_,!£. expression (SjL^.) 2 oK I iSlU? liLa . — jl — jj* I j^j-i-^- a Jl^-IjI! 

1 80 / 

SjljljJt 4jj mSJI 4jj^v2 I (_>iuLJ I ila<"n nlj Jl>-IjJI jj i nS (j-o <1cjju>JU ojufc 
3jj_u3 J i a 3 i j_jj_2l! Ji£.ljji!l (_,JI (Jj-ojjj (jl (jSL<Ji,l (jx3 i JlJJj 4j-S>J (^ 

.3jLij(JI oJLA (_pj, 

— !— j_!_(J!Lo) j^vlji! jj i n'C fjjt jj i uSjI j-j-«-»- jl (j-4 3ji£.L9 Jjl jl 

" . I 

JJjlII J-Aj) ■ la I u-l (_gl Ijl m"i i n_l j<sJ (j^Jj_uaJ,l 7-1 I nitl (jl si mi iiU i ( I Ji£Li — — 

^^Jl (J-goj^LII JjLa-i (jl (_,_A 3_lJLjJI SjLcLitlj . (j i n^tl (_jlr I (_y3 ^j^vjj.1 

ojlclSJIj I ^j^^j 92 ,68 .4 : Lojj ijjvjij jljx.1 LgjLoLiLa cjIjLi^. 

j«_L<t>- (_5-^J-i i— LjT (_,-& i(a-&2 1 (_yjkj i4juIjJIj .j i nS (_gi jljS3 <^J^- (_j-A <LiILul 
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j i iti I /2378 (jl (j\a> (^ «j j< !/■<)) I /2 j i n'CILa :«j_<JL-o aL2J,!» (jl 3^j ' "H 

ijjsl (_gj^>o (jl <-;-^*J LjjjL^. (jl ( _ T ji Sj-ji-^lj sL«ji^L>JI SjLcLillj . («j_u5» 
(J j 1 1 n (_y^J • *L*jjT (j£. L&JJlC Jj_)j VI i_jjajj i Jl>-I^JI jj i nS (j-o (jSLs-a jJ^S 

:< jl^ Jiil! 

(_gjl_tuj 2 
54 18 27 

: (_gjl_tuj 2 
296 iTT 24 37~ 

: (_gjl_tuj 2_ 

498 4~T5 332 60 47 

dJJj ^ tgSJI 1 a iSuSl (_ajS : ( _ 3 JLlII JIJjjJI /_i -J^yj **->-*>? jj'-^J 1 c (J-sSjj 

(JjJl^*- ( _ T i S^jljJI [O-j-SJI (jl $(j 11 -sj| JlX.IjJL1I oJLA (J-" Ct^' CiIjIjjuI 

(jjH 50 J ua&] (j-o fiLjj_>^ 4JLujJI (j-o '_>^^ I 1 11^ jixj (_^JI jj mSJl CjIjLi^. 

.t_)L<SL!l I Juki ajj^a I j baa aj al9j i 'j i al >JI 4 la 1 "lj ""' JUj S^j aJe-a 22, 295 

tcj_uLJI jlS (_ 7 ^J1 eLajjJaJl ^j '■* a <* 1 nil] I CjLlLa£. ^>>j LxL>- (^pajjiJtjl (Jj^J 

.<Jl*jJL>JI i_il 1 n-»Jl /si^. (^1 (jlajjijj jl jjJ I J*^l • aj ^ 1 "■-" 

OLuU ' ^j^a i4_jjijS jJljj JlcIjjLI! Cj->\£ b»J 'J-*J (jLJ (JIS-"-" (j**' A>i9 

^j-^- (_3-^-!' ^ S jj LaJ I J^cljJjJI eJJt u uS »" jl (Jjii>J,l j^lc (j-o JJ^jJ ^tjM 

(j^lm'iiill 3ju>JIj jji-JI ^1 LJJLC lil) }Ha _ t_il^>JI (_,JI Jj-ajlII I j a^j 

(j-o JJ-JJ <4JLs «Uj>JI jtjjjjj 'Lic.j^LI /yljLajl *_lLsJll!I (_£jJ (j^ijj Sj-ij-J (_j-3 

: }i»-j 83 lr (^Lilo) {y ajAj -j i a-2ll «Gl Jj ' LajV ct^' Ji- ^' 

2 _ 

83 ~ 60 356 534 890 

890j 534j 60 (_jJI ^* a j cj aj ■ ""* jj 1 aj j^ 7cjjiLlII (jj^Lj jl (jj« 1uV 
83 (_,_!! ■ IxAj JiLI 5Jal mi j-i^^l pj ...^t| S^Uju -^La (jj» Vjj 2.Ua 

4J 3^>Lc:V SJlo^l ojui i_3Jui jl jji IJL4! jj.-^" J'^'al (jl JJ-uj 2»'^a 
«_a J_aLjllII 3-J-flJ^ 7-Liiajl (jl^ (-SJl^JLs :3j>j>JIj <Lic.j}LJ ^^JjtAll -ij i g^llLl 
. 5-L<t-L.lCjl (-aljuk^l jjLajj SjLc. JjjLall jjSLjV J^a£ I jl Ltaoo-lj . itt-m^UI 
(J_aj>o (jl JL>-1^Jl j^ i <fi (j_a 3jJl^s_« 4j2.j_4^?e_a (^*2 jlSL^-i 4jAJt-LtaJI (j-«J 
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CT^J .iuloll SdcLSJI (J^LOJO ^ (J-oitJ (— — — ) — (jl_ij LoJl 
JJUlJI (J-LTLaTj jj i n'C II jLii-l J <>.'al J^a. (_j3l i j'_>9 (_j-li J-i^jjJI 7c-<-uLl1I 
(j-o jJljjj . Ija- LsLJu Ij_oI L^LijIj^ «L<i^-a (Jjtao Ji£.ljJilJ oJlSjJ,' a «-j ■ La II a 
CjLiI i n -»J1 *_i_a_-v lI^jLS .(JjJljsJI jLSJLiI ^^3 i i j i nil jjfc IjUi (jl (J^CtaJJ 
■ Jl <t"n n^L! 3j_»La- JjJL>JI Lljlaj 1 1 aj i •■ Cjjaol Jl3 2 ■ » i a 1 1 <J1>Ij!jJl!Ij 

. JlcIj^II LS-lIj i L«jj_<ji /aj (j- ^ ' L^tH^t!- (JSl ' "U 3jja.| _sL^=j! jjSLx-ij 

3'jj' U-° ^ J " ' "J (JH^-19 Cj-iLS" L^_ii (jlojJiij (_ylll) JjljiaJI (jl JJ^JJJ 

<_>a_*_i (j-\_i plj-J vijjLa. liLa 2 Ul , ,.ll jj^ Lc^j 7-1 1 nill j-2j3 coils' ((_gjj_JI 

■ it^JiS i nU 4jjjii JjljiaJI oJLA l2jI£ 'ij'^'^^ (J^* - (J- u '-'JI 

a^ljJJ L^ajui (_ 7 ^-II iji"^' ^-£j-^ ijj' 1 ^ J-* W " j-^ '-*-° ^ J .""' ^-«-ij 

*_« (J1Jlj>J1 (j_« I j o la « a *_L4-a «La_Laj>J1 (_^b L^JSJ 4(jjjLul ^ a i\ Caj& aJ^c j_A 
4_L$SL1I (jl (_yji 2jj LaJ I jj luSjI J^a- Sj-ja-jl 4Jajv^Ll,lj) ' , &\ ] _) t^aJl I a to j a 
aJslj-o JUJ^tjJ Osiris «((j^j^ j i nji) (j-\_*J» I o i nj jl Lia-LaJg-a Ij l<ili ul 
j.a-1 JljlSju I JLaj . IjlSjkj L_ j L_ j ! (JiLo 4 ii I" -^J, I jj mSj| (7-Lxajlj) 

•(^-yj ^-Ih 1 ^ 4>j^ 

*_j_«-a. (_gj^ejj _ LbjJ l— 11 1 ii-kJI joi^. (_y2 <_jL£ aJuSI (_yjfc J^yj ^~!^J-? o! 
(_j_Lljj|jj Sj j •> 1 1 j^fus J-Aj • «Luiji»jJI CjL-l^u^JI (_jJI I g-i 1 ■■'' (_yl!l <— i^jjiJI 
(j_a L_flJJ_« «U_uJlj_u (jl J JLuj . (^jLjuI lIuJl^JI » i^j_uL>J1 CjLi_ujtJ t t_uS (JILa 

(j_« ^ijl (J- 4 ^ <: ^ ^J^ "I tl>^ ' -4J JJ OJ LuSjl (JJJl>- (Jl 0*"l ( 111 7c_Ltf3JJ (j_)Jl_4-> 

. I j^'^ 3Ljj>J1 (j_a *(_ 7 -tu g I " Co* Jt^l^jl (j_a «UILalj (jjjl_4-l 
((jJ_<fcVI (_|S_Ljfc) Cj^Ljcjji cj-^J ><Uiu 'LSjJJ -i'^1 Li-i^-1-i iiilli (JjLLoj 

3j_Jul_iA (Ji»j3 (j-*J .Borchardt (cjjL^jjj) L^Aa-^p ^^lll Temple at Illahun 
(J_al_*J! (^j^aJI r ' '^"~ I ("-JJiaJ («L«aJlj j_iaJI (j-o) 3jJl2jJI j^ CjulSjJLj 
(_yJI i_3Jl^j 4_2_ljjJI aJ^Jt (jl 1 U 1 11 1 a J^c-l ( _ T 1^. Jj-ill ^-"^-*^J ■ J^_i(jll (_y3 

.(JjJiaJI y-l Jajj 
-" j 1 ""' (JjLjtA (J^>J (3^1aiLI 4jijL£j dja\_ujj j^'\ 'LSj^ia «_JaJu ijJLLa 
(_y^ (j-> i 1 11 tl (j_o i_aVI SJlX. (_,JI (jiijaJI ^i-Lila ?rLl»J (<si^ .4ju>JIj j-;iiJI 

liLIij i^La-j 1 7 (ji_j (_gjl 1 n"i ILi I a_j <*j 23 -1 j 1 " Sj (j£L<Ji,l (j^ (jl I j a li^iSLj 
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3J)^Lj (_,JI 3_lJ3|_jJI 2" i nil Sji^.j'i/I (j-o J£ -j ■ uiSj Lijjiij •" j *" J£ r I ta c 1 Lj 

ClAj (j 2 _'_'J (—ijLCjJI tijjj L-O-LCj (_yi^. J ' <a SCJ (_>>-J (_P (jl /ji«J I Juij l»l I ilfll 

'AJJ-ll L*ll!i ( _ T 3 (Jj|j mil «U jjieJ La jji I JLA (j_ujl3 ' * . ,'j) T .' ' 'Vj 

.J_jL>JI JjLj Lujua (jL? (j;j ir^U ^JjII _ (jjiLd! (jl jJljj 4Jla iJjLsIIjj 

i(_ T X-OLSl (jj^ilo tillij ij^SLaj) (_pL<i (J-^W '*- IL: ?^ 'j 3-^^ ' -"J i ■■"' «LuLp (sialic 
CjLloJjI^>JI 4-iUaJ I <— 2^d (jl Jjuj . 4jo ifrl^iiSI CjuLcuj>J I JljjLo I Ji-l^xj (jl£ 
(_,S AjLjulo sLalia f-^Sj-o -iJi^>o ' a-p °(_p-« ^JrH*" Lt" ' " a (J^*^ 0j"**" ' "° 'j- 1 -^- 

LS-iJa jjljji 20 j jjjj£! 20 ^^a) jj^! (jyJIj j»l-c (J^ u^j- (j"« *itl (jj ""' 

(jl ?4_iSLill J j o i n (^1 Jljjla 3j_jJLo (_y3 (^LlII (j ii j i ii oj <1>-_J (_y-^- ( Li-4-i J-SjJ 
L^jl :4_4-iJl2JI ^-l^ 5 -" 3 ^'Ij i "--■ L-J j; cLilu cAa-jJl d-fl-llij (<s-4l (_j-!l I— LBj) i ii i ljut 

. 4juI i n-v *1^>-lj -* laialul f^ola '" 



<J-U«il (ji^ajJl) 3uJrl Jjjljt 


SjSC-il 4»Jrl Jjjli 


13-1 \ai-Ji 


^fl-^i-l J-U- 


i-it^l 


27 


8 


16 


10 


jjjJ.1 


8 


2 


5 


3 


iigijl j^Sj 


16 


5 


10 


6 


►lj*» o-Jj 


3 


1 


2 


1 


^L_Jl 


11 


3 


6 


4 


K^jUil 


5 


1 


3 


2 


1 j*&\ 


16 


5 


10 


6 


( 3) 2 o-lSJl 


11 


3 


6 


4 


(2) 3 j*&\ 


2 




1 


1 


ttiM J^u 


3 


1 


2 


1 


(4) u-i>i 


1 




1 




(2) O^ilJ.1 






1 




(2) Jl~Ji 


115 


35 


70 


42 


•^•Ul 


2 




1 


1 


^jr 



— — .^LiLa AJ-Sj — j-ajJI _J_j-i-uSjl jjt ^LLa ! __JlJvI a j-uS aLLa t^J-^- 1 — J- ^' *' ^^ a 
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. I La >J 1 (j_« ei aj ,^* a C«-(-a-J ^-<-uJ 1 {J\A i _ (j_A iSJ 1 Cj U L-U3- ^j i ^jj-uj^ 

■y~^~LOjA <( 3*_j_« L>Jt 1 »> La - ■■ q 1 LiS t 3 _ ,jx. Ll^jx. 3 _ <-_JiS xJs 1 j_l, 1 v j-^* * ^-^-3 



- ^joil SJLlI 



jJsj 1 5 j La- "i 1 1 j tjj oil 2_lcIjjJI (Jjj-oLsJ.1 (j-o (jjaSlk J-J3>J (_y2 (j^v^Lill 
(_j-i-ll SJi^LiJI ^J j ' — .ATI ( j_ a jJS J^Iaj SjIjljj jjTill ( _ T 1^. SjjJLlu IjLjfc Jajjj! 

SjJLaj iJ_i_(JI j j "' LiljJ t_gj ! i ntl (jLiajjill '-(j^j (Sj t-&X I pjl^-ll LkJu^Hc! 

. \l .^.-.tl S^iLbj ijjiillj jIjlJ! 

^Jj , ^.Atl ( j_ a «LJlXLU ojui 2_j| Jla! (jjj^jJI (l>°j-" J 3 ' ".' UjjJ '^11 JJl>- JjSj 
(J-coLiJ! (j-ajJ! (J^la (3^ -*-uji j_p 4jjILo 3JaJ IS LjJI <n" i ul (2^-°iJ '(* l_£ 

: a] 1-^" * VI aJlc ^j-* ^^_ 3 -^ *^>j '"■ * lJ^ 4-L_uj! ^J^L^ /cj tj-«j '^ >l '^^^ <_p ij\j 

j-i£b j>Ldl J^a I875j j>Ldl J^a 1945 ^Lc <j^> 3-^1 J>L= o 1 ^ ^*3 

•(IhLx? '"'^ iJ^ 3 JJ^?-y (Jj-^' Ijlaj ' Ljjj 4I5j L«jj 345 (j-u 

^_3 ( Jj_2j>_o j_j_lJLj ?Ij^>-I (J-SLj (<sJ i3^.ljjJu J i axi l j^s\j^.2^ i4JI Ji-U 
(_£j^>-l (J_alj-«-J I ''■-y ,~'J~ LajJlj . I j j La a. !j-ol J '^ a j_p 2_j| Jj J*JjLj 
p^_) ji CjI^ i ii ~*xj\ jlj-C jl (J j <<ilj>JJ ^lal^-aLb _ L$_L« ^_uSL) ^_»_uJl i ■* La * 

£Lj_LajJI 5 ) j a II J J_*_o (ji 4_L^SJl bjla-fljcj (jl£ (_ylll Cj^Ljc^uJI i-l^JLu Jiia 

/Jill 2 j'v I ii 1 1 2 i i nil ,j-o i-^jj^ I juij i Lojj 365 (jL? <~ilM .^j^ll jj^j 2Jj^3Ll!l 
,j^. LJkJ mJJJI i(3>^' '^ O^) -fji 365 ,451 1 mJjLuj LjjL (jVI U>2>ju 
jLjI Lj-l^ J -ij" jj i uSJI cjL^ (_yl!! LliU — 'j"l I jii-l (^ 2jj ,^11 2 Sjj LaJI 
(J[j ' ^* 1 1 < i j dHJ 1 j La j a jjjj j_jJ^_i J o j c I J 2 ^ . -n *j did 1 tcjj Lj i _ T b d i gja 
2_a_i_il3 Cj^LjJljij «lj^>-j J-tJ ^^LjJL.1 (_US 45 aLc 2_uLoj^JI 2jj^Jalj_LoiU 
(^_AjJ,1 ALtaJJI jj-* «Lx-£a_LL?tj m^j->- (jl J-»-i id^^Lu^jJ 1 » ^ tj^"tl Iju^j . d jlr 

((jjjj-LlLf) ^^jfc 2iAo j3LaJcj^ij(_L£ l^^^lj^i . i n-»- jQn* ^(^ aLj'^! jcj^i! 
2 hi j i'CIl 2t. lj, jju L^j^ Jii i Ides ((J^OjI) j Nones (3-J>J) j Kalends 



71 



A ft i \ ft I I ■ ■/»/* 

jl£ i365 _a-Aj '((Jj-JI j-$J cjJS 3-jjmiUI) 3_<luJI 3; i, i II ^ ^LjVI jjlc: jj 

da a. VI a (jl_Cj_<-uj .4 j i no ."ill 4 i i nil (j»u2l jj i nS (jjj) 4 ~»j~» i^ail «Lo_l2JI 
!_gj < i"i II (<s^>«J 3-<k (_gjl 1 1 u (Jj-uIj-o L$j j mm j (jlS (jl ilaanJI 3_j| Jj (jl ^ t^SJl 
ojui Ij1q»"m nl jJsj . Sothis ((jjljjjjj) QJ Jj i^aX I 4 jo i n_) ^IS (_g jJI «LuLo T jJI 
i ii i nil jjfc f ^*-^' \JJb (jl (JjJ-2jju IjJlC. (a^-il ct-^* - *J-J-" ij 'J 3 " ' Cr^ ^JajljJI 
^_3 I aj La i " Aj^aJjl j-5-^l J-* ra^a-JI Ijui ^li Lij • t_gj ' "ill (jl JaqAJl ^^3 

(jL£ 4J? IjIa^V jj^ .^I^SLII jj^-a 4jlr jjjJ.1 J^j i nil (j-o (j£Lj /ola -I o . nil 

/ I 1_AjJl9 cU_L«j 6jIl£ f.\ ua2 H Jjlj 4_u_u j_p jno Mill ^j^jo/ (J^3 5j_*IjL»_a f - ^-^- 1 

j_y^a cJsjj mJ^^I (3.3^ u no Mill i 3j>-^' (Jj-3 r*- 1 *-^! jj jktl I juij • f'jJ 365 4 

l_£ j-ll CjJSjJI J-&J 1 ^Ji ^65 j_p 3Jl>-Ij 3j-o (_f>'- u i^JiAsejV ((_, i no Mill "JJ flla) 
OJ~J -^11 J^oj£.I jJia I JiSL&J .(j no Mill (J^>- I j'l^-j (JLoSV ( _ > l3j'2l 4J3j i"i I n~l 
(jlJ I no mi (J JJJ J la (j-U 4-liojJI S^iiill (_j-&J i(}J_l1j 'j*-^ 365) 4j mio Mill 4 i I nil 

C 1 3 * j J ^"' (J-*jLj_uLS 4_uLi_jJ1 m?J * ''''I 
J-J-3 2400) 2 i M aL>Jl ej-i-u^\ (_,JI f->-jl Lt-^' ^-°>^' Q~3 .^»'.tl (j-UJJ 

.7tjjLlII I jl^j (jI^jlxj LjI£ 3-uLojJI Mgj » mi 1 1 /o-ij^jj 3_lLuJ! 3 1 . nil q\ (.OLlU 
i(j no ."ill «dl ttIjj d -'^"*" cy* < ^-^-°L>JI Zj-mi\ (Jjj^jI (jLi al 2oc 1 Jj-i-uj o^j 

3_lS|jj>. Siajlj OjJk: jJiS I jSL&j . <dVI Iju* 3 '<^ Jo-I 3a. jj (j^s 4 Ra (I j) 
3 I in Sj-u^lj 3_L^SL!I p jGjI ' a3 dllji^ . (JjJLlI j^Jj Q^iij^j (j no Mill (j-u 

.(j^ i I nil (j^ «Luji ( _ T 3 CjjLaj (_5-djj CjJL>- (_pj i3jjl o i nil Cj^IjjsJI &\j 
CjjIS Juia i4 i i nil J^j" i ii a JjJl>j ( _ t 3 sLuLojJI m^j < mi 1 1 jJJ (jx. Jjjlajj 
^J.u^-oLflj Jal i Ti t nl {jjs 4_i^Sj1 ^jaSL^j ^^ js>- 1 jjAJ ^3-^J 4-1J1 o I nil Cj^1^j>J1 

L_flJJ_a L^_L« (JS ^Jj '^*^ cO^O ^^1 d V^ rt 4 I I nil LlulS JL^J . M "IO Mill A * j 2j 1 1 

. La^J 30 ^j^ L^JJ_a j "-i- i _ T J3 2l 1 JJ;3 lojI i>Ju^ ^^h* (J^ C)^_3 ' JJ d ' " ^-•-'j' (1)-* 
jl " J*^ J J II (^LjI'' '"' J " ' "J 'Li^sL*. LoLji Cjj j~f I ij»ul 4 i no-»- ^lj IjlSjkj 

SjmiomiII SjjjJI ^ cr^LJ' fJ^' f j L°l .«cijVLio.>U 5,^,^-^11 ^.LjVI » 

LojJLLo (jl£ (LojJ 365) ^ mio Mill (CJjJJjJI ^1 (_5-u>J I Juij . LLaiell IjJij-iiA (JIii3 
( _ T 3 (j n o Mill (Jj^- 4lal£ 3jJ^ JjjcJj LlulS j^jlaj'ill (j'il) 4j mio Mill SjJjJI (_,i^. 
x_jji J^Li-j . (_, i ^i !i i j aLc J^ x_o /oJaLijj ij\£ LLaiJI (jij i(j»JJ 365 — 
(_z^ i— ii^pJ Ji^ OJ^ J^-*" ^1 (j '*J IJ^J '(J-°^ j*JJ J-* 3j-^' O!-^ 'Oljj-ui 
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. Lu-uJJJ 3_5^ ^J'- :v (J'"> *lll (jj^j (j^* - C7^ Si" Mill J '^» a (_y3 LcJI /OJjiUI 

dJJJLSj i^gj i^tl (SJjJJiU Jj-oljiU JL«ji"u-uVI i^\ (Jij-all I J-& (_£.j| JJ3a 

J o <" i nl Sj^xJLJI a i i nil (julSj . Lajj 365 4 i i nil auI ^Jlc <^-£>- ^^jjJll -■ i j 2j 1 1 

j i all j-4j) .jortll 4-a£J>J.I jl^Ja^l IflmLml (jl£a i<LuJjJI -J Lie VI wjjLjJ 

(Jjil jj-LsJI (_^is .(jjtxJjj J^LgJI j-«-y La^ cjIj_l«3 «l*jjI oli Sjjj fjJs 
/_^ Ijlj>-Ij (j-ut-JI j^c-i *^=^ < ^*"J '^Lpe-i V^La LaIj-i (_7^-!l oj}j *^^ oj^ 

j_l^I Lel mil «■ in" _t 4J(_3 ^yJlill J>laJI (j^J V>Lk g^aJ (jl ^1 f-LujVI 
jjJb (jl ^yJI J}Le-«jVLi fjujdJllII j^IaJI ^ySj -Oj^) ^^ L-3^3 7=-^-^ 
jl umII ^tj <l5tlj <t#^a J^La (jyJI J^-«JJ <Jl-a J-jIj-II J>laJI (jrS Lai . V>L& 
^1 <b!ju!t (j-o 4-JLull ojbfca dK j i^ll fjJnxj (jl ^yJI J_aJtill ^ J^-LjJ 

(jj <"i i n_t LaS . Lojj 30j 29 (ji_! La (jj <" i n"t ^ i all 3jjj (_, o i n"t (_ 7 j-!I w 9 i4jL$-L!I 

. (pjjml <j-a >Lii3 ^i^l SjJjVI jljlaVI JJt ,j-o J£ 

S-L^SLII (jl^ Ua .*jj 29— ^a 12 Lkjoe (^1 j^miVI (j^s J£ J^L (jl£ 

JJ I n \ II \j I Q»"< i n I (jl (jj^ «L?t_lJe_i-iD _}1JlCI '"*■ U . ..j"t 1 (jj i , n-fc_t (jj^j ' «a 1 1 

g| i i nil (Jjl>- Lx^a i Lojj 30 jj>-VI I j , ^ i * - 'j Loji 29 jjj ifUl (j'-*^ IjJlc jJl3 
I Jlj^j i l-^a-j I I j ^ ' * i .' ^ j i no '"ill 4 i i nil (j^ j i^at j_g| i Lojj 354 2jj i SJI 

I JLjfc (_yi-C "-r^J-^ ^J .3 j iii o mi II 2 i in II (_y3 ajj *_ij (j-o >j5SLj j-j^I 3>^ 
jsJjilJI (j1_> a La- i ii )VI SjLcVj Jj LgaA] Ij j<u^2l!l (ji_i ^La- i nil j»JlC 5x.j_tuJ 
aJJt sLsJIjla wjjy' '^*^ ij-° D^ «(«Jj2ill j»ylj «L^JVI (j^Jj 3-L»-ijjaJ I SjjjJIj 
ijJLufcj Lufc (((j^LUal » j^j 1*1 (Ji-^l I jJ . La 'LSj^Lij 3 i j 1 a 1 1 j ui£ Jl>-2| au^iI 
4aj uiS a (J^p- till JJ i".lo»" i ill Ji^j 3^vL>JI CLt^l I <iK |_gj i all - i j 2j 1 1 (_^a 
. I La »i 1 1 (Jj^iaj CjJL>- L*ll!i 0^3 Cf^J^ U^^*" J<3 '"' Aj3i d^ ■*! ' LjLt»"T 

^JL>JI 1 'ij i ""■ (_jJI (_j^i *lj-»-i (<s-AJLjtJu lilLi Lxj^2j (jjj^j^ai,! ^^jI 

i ' • I La " «LJI jl J-j-ajL*UI (j j" I a (_y3 -i i^alll Ijufc (ji^J .3x.Lj 24 (^1 a^jII 
Tj-uj (jS_c_ij «LaJQj*_a 4_j_aj>o «Lc^_a^e-« 36 J^-^j 'J q ^ J (j no i"i!1 (^l «LsLLtf3i 
/c^>o ^ji g I axfll (j ^aj) L^aJ. I a^j?e_lI1 jJ^x-idIj (J_uo1j Jl^j *-(_ r l-i LoS -^ * j aj 1 1 1 Jufc 

^$J->- jSkj .«U J J jte, Jjl JutJ aLj! 10 Jl^is f-\ I nil J-}£- 3_uLuJI (Jjt Mill 

CjLcLj/ (_£Jl»-2 S^^Lc tcjj^sIj aLj^I ojui (_yi («^*-i-!l ^ U i"' f^J- i_P (_)_;*»■ i n") 

(_JjJ>-f «l_LOJ><J icj-*3=-0 Jl JJ>-I j<U>0 J_li>-I J 1S1C (_g^L>JI A^jJI (_3-^J . A^UiJI 
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(JI^-Ld Ju-id^j d j o se ill «Lc^_4J>J,1 ji /«j?E_d1 ]JJb {jl£ JL9j .5j_tuLi_a jim Mill 
JJLaj 4JI ^Ir JJtJj i\ a i n II ^^3 J-^>« J^ O^ ^ 'rH*^ '^jllill j»Lj! Sj iiu 1 1 

L^jlsIj^ ' la 3. *" J CjjLSj i<l2j^LaJI 0j-$-i Ujl n i n L«J->- 36 jQJeJ (jl£ I j£L&j 

jjk jIUI^Kj .L^iljLJl LajLj^vl J>Uv^Lf 10 JI>U SuLAJI »Uxu]! ^ 
2 o K (j-Aj decans, (cjLj^ mi* 11) *u-u\ (J-G^Ijj 2" i nil 2jjI q . nil ^Ij^v^l a'jjt 

»l tj i nil (^^ Sj Laid I *JsljJ,l (_j-IJj C^-> (J^ 1 a ,'~J ' ' J ""^1 f™^" L^\ J J< '"'" 

£y> JSLI Sj Mif tLajj 360 jjbv IjSLaj .j»LiVl cdJ3 J>L>. L^UAj c^JL^^I 

d '" £ *jj Cjjl CjLj^ mi < II (j>^ O' (J-*i>JLl (j-aj .(j-G^LjJ <"< I nil Cju^ mhII 
(jJI }L>Uj-a »l I nil (^3 J-^J-° J>^- (_7^ f 011 ?-^' <^J Vl I n J (_£ JJI (j-OJ-II JJJl^O 

i 2jjIj 2x.j i .I j ijjjjtlj L^Jl^j Jl^sIjJJ jJljj a^jcJJI cijL? Uj . ^Lill j-Sj-U 

A^.Llm I 2 (jl (_,i^. (j-ajl I J^-Aj • 2jjl i n~ia «Ll1ojJI Cjl^lill eJJt Cjj_Qcl jJLs 
^yKII J^laJI (jjSLj tjl I J-* (jt^ V-IHJ jW^' liilJSj -Jt^' J>^ J JJ" >* 

.2^L-u 24 jji jL^illj JjII 

Jj 2 lo» ^-11 »1 o i n II ^ j mJ£u 1 Jl>- L^jLtfaA Jl^ojJj ^j ' a 1 1 a UaJu I £j\£ 
l_)-j-2 (j-° «?7jL>-^-" 3j-jljJ Cjj_lj» (_j.1I jl i i j I J 1 1 (^yuSLLaj I (J-l2 (j^ ((2j^<ta 
al la III I Jl^J tLuLuIaj JljI^S (jJI l^li-ajj ^^ caJLl (^SLI .(J1_lLiLJI (j1_iSLLflJI 

jojjill (jl£ 4JI jJljjj . 2jjI i n"U cjI Jl>.^JI jISHjIj (j-a>M (jjiLiS /^ IjU^ Lii 

IjjIS il tlrU) LaJLI J-i^. CjjII Juu La 5^j£ /_^ CjVI <h"i i nVI (_)-ajtJ Cju^ iSuul 
.jo^jLjil 4-tlaA 1 (_,i^. Cju^ i'hII f^>^ (jj -i ■ "j J Lo LJLc 

I J i a « J (jjiSuj (jLS 4 i-i I" -sJ, I ^juj^I jojjLSUJI * qLj jj usui] Qa->JI (j-oj 
j<uj_a3 Jai ini nV ?<-Jjl CjVjUt^ CxjLS L^JI jl ijl^v'ill (j-o <JL>- (_gl— > I uaju 
^ U"m Li_i3 j^_«^LI cLlLuijI 4JL>J1 » Ua3» I ^JJJ jj-« (j-uSju (jl 4_tSLx-i «/j 2-i2a> p 

jj>-LLo Cj^J /y^ Cj3I L4I0 (_p -ij-^Ll jlSLa^l Ojui (_p-OJ • 2jjl 1 nil aIj^-^Li 

jJ^S (J^l (_ t -Lc (j-i-J-o (J-uLlJS a I ka ' jLSLUjLi ^LxJjtJI ^LijjiLi ' " 1 La _'"j Ij IjLa. 
f^JZ 4_«_ij2l >n g" t-itl (j-a ^li Q3£j ' iQ 1, 1 J m"n 11I JuSj ./ajjiLflJll (j-° tlA-*- 4 

t t_J^_3 Jl^-C ^-^>- JU>o (jl ^2^-4-1.1 (J-*J • 4_flXL?t_a ^al^-C^J L_dLljt_a L_fl^^_a 

jaJj i g| ii I" -ie-a (^^Ij^.! ( _ T 3 Lg-mdJ o'jj^ ' (j-"LlII (Jl m"n nl 'LSjjJs /^ L^jLiij 
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. i-dl o i nVlj <_j^>JIj (_*-&jJI oj.^ I ' n'tj-a (_y3 ->t t\MI (jjinj Jot ii ..I (jl ( I 789 

J m"i i nj u 1 -^ ct^ iCjLi»JLj JL2jj^JI pLj La LilLka .(jj^JLi jl <jiiIjl».I^JLi 
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l_<fcjlj_<-ul (j-C oJlj* LLoLjI ( _ 3 -3 ^ i^aJ I i".ri i"iS 
j^JJ I j" ^ iaj i^^cbUI ^3 3Uie-a cljl^^^ill S.j^'Ciill 
sl_«JL*JI *Vj_& pLLajjjil (jl J^J -OShLH^' ^Lo-l" 1 ^' 

I ' Ioaj i ■■ a ^LS (_£Jjl 4-j-Li3j i iill j^la^-a ^i^. * tiilll 

(j^_«_i jj_o2l ^^J! aj la ',11 ( ^c 1 j | V " j n_jjJ(JI ^ 
3_3j toll 4-Lal mi II 3 j j ' — ■ T 1 I^JjLij jo^-1l3 i3jL>-lj 

ij_jj (ji i<_jjJlJI (^ LuSLxj 4JLa iJiSL&j S-tlu^all 

L»i i3jL>-^i sLxjJiill gLu-u^aJl 5j I ilagj I /-Jj ) La-Li Ll 

i3j-»-jJI oJlj* I JjQ X ■ >■**■" (_yl!l ( _ 7 jvIj^II ^>iiSij 
(JSj L^JL^la ujjjl '"' " '"' Jtil .Qui i n-»Jl 7cjju jji 

.4-uLajljJI 4-£JjjKJI 3 ,mh<I1 ^1 U5I3 i-.ln'nlj 

a i k fo t ^UaJI j^iQJI j-^l^I 1550 ^Li ^j 

I j I i »"■ . ..j jjL^ /Jill <LuLaj^Jlj S-oLj^jJI 4jJJljlII 

^Lu^LjJi oi aiSLiii . JuiUjJi jisiaVi e^Kj 

J^ 0? L^l '0J>3 J'>^ Mj^ 1 (> ^Lj-^lj^lj l^l^ USiilS.JJU^ 

■"'Ijj U"tl Cj3Jl>-j i«LujJ(JI «LlaJjlII 4 »>» j'tl jul&£l ujSjUJjIS 
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L^axaaj djoUll 2_3jjl1,I (^ CjI^j (j^jJu-LaJI (_£jJ (jlS nJj^JLi t_!jJLll (J^Sj 

(j^jjJl^ ujj'. 1 ^'^ »l oUll (jlSj ^j lalll (JjLallJIj 4_Juj-J1 3-ijjaiL! ^LoISj 

Ij^SUjI '(jlJJ-3 4jujI jje_u ttj i nil ^^Llo (J^lSJ • (_,lj I **■"!! ^J>J.I j & ii" 1 1 l _ 7 i^ 
aUaJ II !Jlj& l _ J _Ss LgJI m"ii ill ^jSLcj CjuLuuv (JjjIjJsj bj, i"if u.}JlC LaLtu 

L»£ iSJjj, 2000 «L<fcj-> Lijijjl J^s jIjlc:>LI ijU^Lu'i/l oLjUl Ij^Li^l JlSj 

CjLvj.3 (j-o liL^"* - ' CjV.}L»-aj 1 ^ La-i 1 " ' 4_ul cLia-O^j CjV.}L*-o (Jjv (j-o I J ' > «1~ 

cjV^/I (_>i-«_i Ij I <<"ii hIj \jj£jj\ fa^JLs iL*ilJi^ .SjjioUJI 3^-jjJI ^jl\ J i^aj 
^Jo-j-a (jl£ (j^>- ^^sj .IiljJI 7-pj abacus (j!j_«J,I) (Jia 2 »j 5 II 5_ul uuJI 
2 a I U llj Cj_3^J| (JjijJl^j IjjIS jl i3jjejjJI *_o Q^loljiij (j-t-Ojjj^l si oUll 

.2JjjJJ SjLjjJI jj^^Li (j^JJLiio 

■^ I ' ^*" X-us\^1a t_gj"< i n a (j-* t — ) ' J M-* c) - ^ 6 -* ^"*' C7~^ ^L- 1 ' ' <i~*J< ^-IJ I JH la ' > 
Lcj_»l3j_o iJJ-^-J (jl l - r ^=J JJ-°' "-4^' (_?-^ i_H '^tH3-^' CjVI m"u n^iJj JljUjiI! 

JjL^o JjJ Lijlin? .sj^iAt j-iSLflll! q\£ .2JjjJ| ^ (jj^LoJl.1 ^il aLiIaV 

/. ^lAj rt 4_x-idL>.j tx_L4J>J1 Al q"< ifrl x_a!d^_« ^1 i nil QjJb tSLulSj . «Lj_a^_jJ1 3Ljj>J1 

2_JjJ|j_ci5 4_H_l3jJI QUI I h-kJ1 LlulS . J^ii lj_LO^I I -" J LtJ J (j\S (JJJJI 2JjjJ| 

( _ > I3^3 j^c VjJjji^ 1 1 a i a ' 1 1 j (J.}L*JI i jjia Ij_lo^i I (jlij .2JjjJ| jj-oi jjj i n"l 
Jl^S i/<s_lL-u (jj'j^ Cr^- ' "" " < yl 4jBjU^ujI (<uJt2jJj .(<sJL«JI ( _ T 3 ->! U'.ll 

sLuial j>JLA duli Uj .joJulII ( _ t 3 (_^ji!l oj'j^ Ijj i n*^ (jl a j fl lag a (j^- O^ 

^j-a ^^ mi 1 . ^JJ^*^ '^11 (J- 1 -^^ JulS t^jl i nil ^-jSLflUjlj «L<iSj>ij1 jj-a IjJ^ * ' I klu 

( Jj_aj>j1 ^J_A i _ T b (j^_i^_AjJL1 ^ J 7" '"'" ^Jj>- L ^ (_7^i " c^-^-^J- 4 -"' ry^^U I J „ "~ 
c_ il^jl ja^J C^seoa (jjjJIj i4_uji3L(J u^^x-al < J c I i a a. | Jju lj|^ji>-l (jJjJI 
(^j) ^^ici J^ I j_. II ^j-aJLb (jl^ ^1 2JjjJ| ^ ^lAj ^ 3;,Ui ^LaOJV! 

a -^J- a (J'3^ ^j) ^SaII Sill! c^Ka . L^iLLujj SoXu^aJI 2JLJJI 2^Li| ^^ 
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ft.n_i Niill QuoJI 

(j_o 4-g.j.qja-^j Sjiittl jlSLaal (j^ _>^? ^-Jl f-°J » U £ 1 1 SJlx^j CiI oK (j-o 
i Ida- CjUK *-«^o V SJLlJI 0043 . L4JJ0.3J Jiilao 3^iK J£ (jl VI iCiLiSLII 
Ij-uJj .iuUVl jl^jjJiiiJI 2_ilj| ^ jl jji-^-uVI 3JLI(_^ (>Ha) CjJuej L£ 
AJuuLGj (j ni-»-lt -i^>-J V <LJ I Lo 'J. 1 ''"' ' "I lj pjLiiai,lj ^^jiaLiil f-J-i^s i_l!l_ui 
Laj .j_i£LuJI jl (—ij^jiiLI Cjlj.il 4->u (jj»jjj .(_Jjj>.| Cj I j_iiio J 3JL>Jlj (Jjtiil! 
(_j_LJ^lt -5_ja-j V ■ »l 1 ni 4jo 1 nt La (_^ljj (jl ^1 r-Liao 2 CjuL^s I Jji 1 uJ 
dliLs i4-ljJ3 JJp L° L<k^1)Laj L^J CjjLajj ^ylll 2^.Utla ;Cj| oK It ^jjj/L^I 
1 " I j 1 a 1 1 4JLlLij Lx-ilj iCjlxJSJI juujCu (j-u-J j_iajilll f_^ U^L-ulj 3jJ3 L-kj-iiaj 

tfl ^"j LaaJ I 5j_j_u1j 

^ I «" JlJJ-3 4_j_Lu-iiJI CjLuIoLjjJI ^Jjiaj ( _ T 3 <±JUl!I joj-uLsJI (J-oljlII Lol 
Uj-tb Lo LoLxj iSjjjj^o «L*J (_j-& tUJUi^aJI 2_iUiSL!l (jl AxLu^aJI 2_iuSLll d *.;.,' 
L»£ <3>^-3 jl Ixmi JiU-i j-oj JSLs 2^. ' — ■ 1 1 2jnjlr jjj^ll SjLjSUI ^^3 (_JL>JI 
(j_c 1^_tIiS L_dlL?tj i _ T HJI . «\JLjJL>J1 aJJb^ ajuajua 3^S_3 (J-lLsHJ j^_a^J1 ^_«jG 
(jl (j-o 3JLLJ1 CjjSLo . ^\iu 3_uj|jj'^| SJiUI ^3 cjIjj^s^I j1u-a3 ( _ 7 jJI t-a^v^l 

j la ' 1 1 (_puu i^j^-La'iil (J^jLlJI (J^3 (j_« 0^ t*aJI ^L^-il *_LAa* ^2 4_a^ja_« (j^J^J 
(j^«JL»jJi,l j-J-<t»- (jLs I jSL&j . 3_jSL>J,l SJiJJI ^jj 3ji^vjJ,l 2_jJj>J,| CjljjJLlil ,jx. 
. jl^La'i/l 3_iJ L^jJ . 2^j"i mi a 3_*J (jjl «n~ 1 Mj l^jl£ ryt yj,.^\\ 
L^oLLaj *LSj *-Slj (_5-3 (jLLujj LAjljiTu nlj Ajuuuu^I CjljjIou^JI SjJS (jl 
(_£j-^- (jl (^1 i«Luji ^jjill Jl^la Lj^Sj j-ujj (jj^j 1 Jl «i<" 1 "VI JljS (_gJJ-«JI 

J-ojiuij ^Jdl ^-ijjlJI ^^JljJI j»LklJI ^1 ^UJI 0>^' (jr^ "^-^ J^t^JI 

4_c_iJuiJl «Lj_Lu-aJ1 Cjm i^u^Jj i a taj (J mla . 3j^_4Jti,l *L>.jl )t_j_4->. (_^ (j V I 
3_o}L*JI (Jj^ (j-o j Mir (±JliJt (jj-ill (_y3 LxJlj iS-^jjJiJI S.Laj'i/l ^^a l—cjS-J /oJ 

luliLuisljpljdJiill jLiu,jjjjj.(l26l-l202) ChinChiu- Shao jLiu . jj ni (j-ufu 
j_«Ii j_«Ii» i-jj-j-j 1 247 alc (_y3j • i*l >i nitj.aj (jljSjj (_y3 LAstA Lilij^ (Jji£.j 
. (^1 iii^I 2 < 1 m* (^ 2_uLl»^>Ijj 2JL_uj) Shu Shu Chin Chiang adLiLuio (j^Jo 

(j_uJJ (JjLjla * 1 nl 7-^_LiJ I 1 ^ ' rt (JS i(j-Uj-£i3 m^j?c_) «L)Lxl (j_a ^ i n^ (JS D^~5 
x-j-iia I jl I (^IjjJLi 7tJL«3 aI 1 11^ ^/l cljl^j . 2_il or (JjI 1 nil LlxJl^ . l(jl->- ^J-^ 3 
\j^",tlj i t UjJ| J I ^ ^ i j t^j's 1 mil <_j| 1 mJ| ^ilr j itlj iSJIj 2 ,^jl ^1 1 :2_jJLl!| 
1 <LiSliaJ I CjLiI 1 n-»Jlj 1 1 j 1 uuSj (_ T x^lj'ii I 7c_c»tAj 1 ' . ulj LaJl (^jlsj^j ii_i^>Jtj 
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3jXs <_jLjSL!I /j La «j Vj . indeterminate equations «3.jji^J,l j_uL CjV^L«Ji,l»j 

4_j_aj_jJ| ^j aj iSiJ I ' tt^l <^~J i4_L.Lg,<JI jj^2U (jj-UjJI L^laLjJjl I <>»jt LX-llj 
Jul3 i^-j-olj I nil \\j £U ' it 21 aJi£. jjjaj_uS jJlI] rt I nil Ll^J ^5 (j^_*Ij (_^uLc 

sLvji (^ Q^vj^jj (j^vjjjjj tjli- j_iSLi». j<u o^ lS^W^ 3-5Ll2j Jj-iil ij\S 
jJsj . 1 J J J 'J 1 J • 1 i a J Q^ajjjjj .OLJI (jjjJb IjjlS <-ixf>- i^jj-ujjVI SjLSJI 

j Ltaadl j A j ilaC tiJllJI (JJ-2JI (j^ d ' "■'" CjJSjJI (_y3j . 4_iL& j_ilij j-ji-G ^fl 
(j-O^Lj (j-° J— ^1 ii]l_i_& (jl£ 4JI (jul (Jj-ajj 4-j-L-uaJI Cj Lj-cis u^ll ^^jjijJI 
/_i jLj^ si olr 4j^Ij Jy>-J l"^>«J I— i-JT L<4^ '^r* i-aJI (^ <-^> Ll»^ ^j>^ 3-j-ujJ^o 
Cjllal Miitl (_JjHiji^ (jl^ Jull .4j£ j_ij>JI plr jl_A.sjlj jtj'iM'l (_£ jJI CjJS^JI till j 
(_£jj>.| 5^o£ (_gl /_^ Ji>Jl». La jjj iCjJS^JI di!i fJ& Cj[ju^>[jj2\ (^ CjljLsoVlj 
.«GjJl^JI j ,j i n* 1 1 (J^i>- (_^>- (*JL*JI (j-« 0^-° L5' (_t^J 



IT,0LBj^t 

(_p (J «n~i ill iSjjjSUI alijj I (j- uaLx-ii 4 i iiav sLa-iJuill ^* LaJl ( _ T 3 J^>-J 

UT.lu-UVl *ISjV|j .("juJI j-I^I j^Ib jIjl^VI JU: e^l£ <p]| a n AAJI 

(j^-CjJjl (j_o (j-SHo >=-J ^jlr 2 ii" mi a LaLSj? Llxjl£l3 (Jji.'i/I Sj^LiJI pl^j'i/l 
jjljj^l (_y3 J »"l I n"t C^jl^ (_7-^' 3-3^i-j-l.l ((SjO I UJ-1I aLSj^I )) J!Lo . (j - ^! ' "II 

jjJl«JI ijJLufc (jl£ jJLl) .^jj_^lll d_uik>- L*Uij ijJ^wtJI (jj5ujj >j 2 « 1 1 j Sjjiiill 
(_y3 4jlj-ll iJj' jLj ?^' Lr^ I-4-"- I ' a * ,' o^^- 1 l^-"I *>t!- <4 -^'' a ^n^-t, | JlSLial (jja 

5j Mittl /^-«J^i JSLtluj (^j^jIo) 5j-iiu£: (j - * J-^* ' ^Q^^-tl J I Jl^.^/1 CjjLSj 1 Ju^ 

i ((j-\_J^l_j) «/^-«-0 - ^JLj-u)) jl (j ' ■■ C «DMj) <((jLj_u . ^jj-ilu)) (J-Ii-« .^>- 2(1 ^^^JLJ 
(j-a ^_j_»S ^JlC 3\SLfl j£, jjju U~J? * <( L)^J D'j?- O^Tr-^'J i«(j^J-tu ^Lj» (— fl-ll 
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(«SjJI (<^uVI ^SjJI J^jJ! f^ 1 

,^1 (;r L^J! ^3^^! ^UVl lSj^' 



o 

I - ' 



"j! ii 





1 

2 

3 o 1 " in = i» 

4 J>" tiu O * 

5 jj mi £. • 

6 *J t -fc- x 

7 tfLi. "n" e i 

8 \ nr 'i i 

9 ^ w ft ^ 

10 ^ _ + +- 



(jJI LjL^ImJjjj jlocVl (j^cjbUoVI « jjj> cJKj . 1000 jl 100 JUal^L 
^ J^=(>i 100 

aiakii asiUii = (>Li ioo 

s_ulj*JI ^Jjj = oUol 1000 
aj JlS j '^^ = j a mi i ooooo 

> JJ I ill (_2-^J t«Lj_U_u£lj1 CjLlxIdLjjJI ^^ \yju^lA \j£ju& ^Jl ill 1 -" * J Sj J I tl)lS 
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Sj^e-uJI cjL«_ijJII ^^l^ 3ji j II 3_aljj_!lj ij!j_i*VL> 3_LL>J.I jjJU (^1^. 

JjLujJI (J I o »" i nlj iJ^LLIIj ^^-^Ij'i/I (_,lr ' , jSIj i^aJI (j-^J-^J olj^Vlj 
A T'v jIJljLjj iJI—lI^-VI i a ulSj J^i-jJI (_,i^- i_xj!j-iiaJ! i— il i n-»J 4j^_«jJ! 

jj^vjj jtjIj^Li a j 2 * 1 1 (_p3ljJl3lj njK i nil «u^i>-l ?=jLiJ «L>JL»-aj (jK i nil 

Counting Board 'Mil £$J 

1)jlII 7-5J (JlLa CjIjJjI ("il«n~i nlj i Lu-<kJ> (_£_>j5cj 4-u.Li^ajl CjuI i n-»JI Cjs\£ 
(j_o LcjJLi^a^a JL*JI 7-5I q\£ . I J »"■ " "j I j U. A — I LxJlj CjLiI i m~»J1 sljja.^? V 

(_gjdl ^j^"- '"'il 0^5 rr 'j '"'^ iJ-° *j-fp 4ji3ji cjuljjjij I o U a j a _. liijJI 

JiIJlX.^/1 ^l J i^aj (jl ^1 iT-^ill (_,lr lull Lj-i^ag » uaJ «_«j>J1 3_lU-*j j»j-2j 

iCjLca^J *-Jjl Sjl_>^ ' '^"" (_P (Jj-^ 3 D*~5 .3 LUlLUil CjLtJjJvl (_5-3j 2 ij 1 U, 1 I 

j!jl^SUj_43.V| :££JjJo|j I <-■<- 271 ^ZbjIUU SlolSLlI S^^^^J,! ir«Jl£j 
jl 10 jl I jJljJI Jiaj I .^<- J£ c^JKj .3_JLJ1 jIjlt:>L! jj^uVlj 3^-jll 

. jl I .nil ^1 (j^OjJI (j-O I I g-L3 CUi-lIsJ (_7-^' *— ' L*Jj 1 1 L»JJ lilljlj . 7C-11 ... 100 

2_cj_cuj (J^-cJ (j caidl Cud i4juI i n->- Ijuj j-uiJl (_y^"^ .^..11 «_l^j "-^J 
j-ij I i nil (j-o j^jla L^Jlij CjjIS j<s-1L*JI (_£J-J 3_Cj-<-u jj| JjJLlI (^SL«-ij iJ}j_Jl 
£^j9 A t- . ..j *■ 1 1 J^ljJ,! «Q^>J)> T-ljJ^l Ojui (Jl ntn nUJ . *1^J1 (_y3 j J La3 
«Ljl-uj CjLJuJ (_ylll «L*j^_cuJI d-ujfcjJI CjuI i n-»JI (_yl^. jLali^.Vlj iCjLiI i n-»Jl 
(jl (jj^xiLujaJl CjLuIoujJI »l ulr g-1 Laxi ul iSJj^la CjIj? , M l £L<-ujL<Ji,lj i_!jjdll 

.j^jijj 21jj ■ uj Cjui i n-»Jl JlS^.1 Ij^^jaj 

^jj\-ui\ (j\S CJLJLJjJJ ^2 ^X-J-UD^ll ^^ L^UfcJI (JLq-JLJJ-ul (jl TC-Ltfsl^Jl (j_* 

CjI o iii I i^iji j iii fl-j Jl2j i(jJj(Jl (_yi jcJSj jc^j J^ J-3j-a (_gl) JjLill AliaJ 
U J j ' j ' ^* 1 1 CjLlUou^JI »l olr 'Lc.Lgoj j>^£Jljl (_gJJI t_gj mhII a UalU (_Jjj>.| 
(jji i i j i ii J ' (^ i a c 4_^3 Jl^-jJ 2 (_gl) LiJLi- CjL»jjJ,1 (_pmj Q^S d fl-mo-J 
tc-jj^sI lS^O J_;l^"' ■ "1 1 a 'j fl-i^aJI Js^-j • »6j'...*~ , IjjLi. jLl£.VI JijS (jlSUl 
. (. u-i^aJI JJill Sj^iill jj^jLUJIj . Lc.jl-3 LtJj-a (_p-«-i (ij-^^ ( -'\g /-5 Sjjlj 
^^-iSLj (_yjJI Sj mi<11 aLSj^Ij '.«CL<ijS (jJl j j mij (_g jJl fa^jJl o^-° J* 3Jj-Lo 
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j^yuuu L^aJI (3.3-^-* J ' '"^" ^-L^rJ-*" JL^' Lt - ^ " J ■ J "^' ' (JIlaJu p-jLaJI ^jlSU.lj t JL>.|j 
LiJlj '2_^ la-lll (j-o ^N taJl I niij (<J I jui J£j .4x-iJJl!I CjLjj^Ij^JI ^^1^- (_y2 

JjJljsJI j taJl) 2_'j ■ ^"* (*^9j' JSLJo ^Ir i_jjSj jl Jl^.^1 C^jL£ i(Jj>" (_^ r J 

JljAJ^. i4 i iiq->- (_p-«jJ 4-<ijLa ulj^j jl Jj CjjI£ i*-JjJJ (j^iAj (_y5 i4_JLl!l I i^ajul 

(jJ! 4jJl»-Ij iaLxbl i5 jjjil 3J!l<Ji,l I <^»«lt Sjjlj^ i«4jJl>.!j» I tat J£ (_P-«j 

,r_n"l uac J? i3Jl>-Ij I '^"* isLxbLj 9 ,8 ,7 ,6 .il JX.'iM ^1 j-uSiJ aj (j-oj 1 5 
5-La-j ■ iU 7-jia S_lUx. «Ij^vV J <t*n ill (_g JJ! IbJ! 7-^J oLi.il i U U ^. 1 1 (j^jjj 

320430. 1470654 : Ur it 



LLu^JI »l>»j i.lju ^ jl*!I j-^J eri^ 1 l)^ 1 

1470654 j^o w '~*- 
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— 


TT 




T 


- 


llll 




= 


II 




llll 


— 




CjbLm>JI *i>^-| 4jL^J (j^ Jl*JI 7-J-l 


1 


- 


Mill 




II 


= 


llll 

















320430 



■ u-^^ 



1150224 = 



j^xjj ^j if-ir 



jijjjialj jjjjJLt j^^val !(. L^atll Q^bjilflj (__^iaLL)l jl Jjlj-11 «SjLil»Lijl£ 

CjIjLJoIj JgLjJLujajl CjLjjiou^JI ( _ T 3 CjLjJLajlU CjIjLJuI ijJUji (3^ (*J . (_^aflLiiI 

3l_pJI (_y3j • LgliSLoi ^i ^ ,^ .tl |_£jj , , U U ^ 1 1 ^^a 3_lUj(JI 7-LiajVj 

(j_a (- .^. « II 3J|jj_j ->-j La II 4_lL«x. Cj [juus UjJ u (jj U"i i"i 1, 1 (_£jj5cj i«Ljjl2|jJI 

{j-A /. Laa * I' (J-* .iJULjl j" 'i ' 4_3Jl^-J i^_)Llij1 L_fl_i^ajl jj-* J^*** ' ^" WJ-* 

jjljJI j-^s^j ^j^aia j-*^J! 3j1<ic- La' • Jj^' LJu^aJI ^ 5JL>LSJL1 v2jL»jjJ,I 

I * 
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aLS_o ^j S-j (_gJJ! («-3>-!l *L2_iLi *jJll IJljj i«_<u>JI 3-jI*^. tlj^vMi I JJ 
cjL»jjJ,I (j-o (_p (j-° lj '^**H (j-o 0^0 i_ajije3 i4_JLl!l Sjlac^I (_j-3j .q^-lLo 

(j_o (jLlJj! (_2Ji^eJ ilJV^I ■ " ' I ) ul£ ^ or (_y3j ii_j!jj>JI ^^3 3Jl>-Ij (j^jLj 
^^-S ^ .^» » tl ( j_ a jjlljjl 4-J-3 i_2 Jljso (_g jJI CjJS^JI (j ■■■-''' ^^3 > j i nil ^ LtaJtJI 
x_3j_o) ^yJLlJ! ^3_4_«JI (^ Ij-a-^a Jlj>o 3j>" (jr^- SjLj^-II (J^J . JnuiVI 

'j .u.j~.^'« S(jrJ iJ ->>>-j V <ul liili fjla xjj-o r-^iJI ^yk: q^SLu-uj . (<_aV^I 

L«£ i(j-GJ3l (jJI CjLHI f-Sj-a (^ i". i nil (- tojij] (jjiAseJj . 4_JI <ii«jtj ji 4_La 
CjIj_Ju-*JI *_J3j_o (_j-3j J a i " »l ( _ r ^ 3.}j-»-jJ,l *_Jj2l /j L^ajtll I <>.jl i_2Jl^£J 
I ^ j iK ^ j_^ (JlUjI (_*J_pj (Jj-pe-i iJjLj/^I (j-o Cj^Ijj ( _ T 1^.2l (j-o CjMj Jii-J3 
? ( _ T jiuJ (jJLufc -^J^J M^ i4-IL>- (_yi^- CjIJl>-^JI f-Sj-a /j SjJj ,7-^iII f-Jj-o (_ T 1^. 
SjiSljJI /yj^ajdl Jli-Jj : LjJS^jv ( _ T L L«£ ^Vl 7-jJaJI 4_JLa£. JaSjj . «LLo oJl>-LJ 
. (_£jl»JI j t- , ,.ll ^3 ^1 JlC al (j-° Ja.2^ SjL>-lj 3x.jjij*-o /j 2 _'"j j La i u (_p (j-a 

.1 , 150 ,224 :cjI>»JI L^l 
jLSJul jjj'^'^H CjL-Jau^JI si olr pi Laxi "I i_jJjJoJIj (jlj_«U «Lx-ujSj 
(_, I r j .7-jJJIj ^ ua_«JI Jl <i <"i i nl (_,_£ 4-JjJ3 3jj LaJ S^lij i^jJLc CjljLg-o 

J_«JL>J,I (j_o t J j 1 q (JjjS L&I (Si ii (_ 7 ^II 7-J-LaJI 3-jl«-C slj^J-^Lb '(JL^lII Jj.l i ii 

<_jjs!j_a ^1 4 j i ii iluj .(_j|^>JI QJ * ' ^*JJ (JjJu>JI (_yl^. 3j-La-i (jj-alj IjjLS f-^' 

dJ jJLp 3_j_U_«JI oJLji ^La iSjjLj^Lj^JI 3_p.LiJI (jj» 4ajj tilti ^1 j La '_« 

3 ajj La 1 1 f_j I r 3_j_LiA 3ibJL>- SjjiJ i dl 'j' a jl^I^JI (_y3j - JLfllai SjjiJ L^Jl^J 
A j i ii ilu Lai ^yjitojii L 4_mJ 4JI (_yl^. <— -ii i h~kJI (JLila'iil p I <"n "-i^*- ^ j'_;' a 1 1 
j^ejjJI ,j-o Llj-ilo I Jui «U JJ^JJ (j! (j-o JJ ^La ipU'io J-;^- T JL-u (_j^lj^ ^1 

«Llq_j1 ^jj ^'^'^11 ' d , .."si l{ \ q^II •*■ j '11 [ j-« 4 ulJj ' la o III 1 JlA ^1 o*"( ( nuj 
(J j 1 1 ii (_yi^J •oX>^ : ?- a o'j' iJl ^-° 3_ a 1 ^?"J J Ct-^' Lj-^J i4_uVI CjVjL«Ji,l (_L-»- 
t_t»-l^j (jj^j-aj (jJJJI CjLi^I JJlCJ (-S^jjiaJI (j-a jj^jjl ^JlC ^LjcjV iJL\1,I 
S^jjla (Cjja i^aJl (j-*^ ij_<i3j_<_u cLuJiaj (_gLiiaJI Cj^Lo>- (_JJl»-I (_fi 2'aL ,>.ll 
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52 Ijlot" i ill £y\ flj-i ia 1 lj i aj^.MI ^j ^y.-,j"A',t .3JUJI ojui (_y3j . (j-^J^jsJ, I 

«_<tljvl (2r*-»- 3-jj^.L*^- 3jj(J di!i juu lj"il < j Jlj t»l mi * tl aI *U lr ULlLj 
LoLa .(jjLJI JjiUl! ^Lj^I oJui^ J«n'i Li^Jj^jJI JUjl1<-u! Ljjj! lila 

5 g j 1 1 j .»! hi HI JJLC: j^JLc SJVjJJ j» JUjJI JJX: ^Jx: SJVjlil <j .t_^j 
js^tillj »l i n-»J1j jj^l (<uJuJ3 jj™ 3 ' o! • L>3 f LTV (j^-^^-^- 5-aL^l (_j-A 4jJi!tII 
(jl . «Li».^JI jojJLSjJ ajJ I JjjLLo LajJa 52 (jl joJju (j'vi'q : I Jl>-Ij I^JlC I ijU«" 
(j_« Uiala I q^u_gAIJ I * i<ij Jail3 (jljLaJc lu (J5 (j 2 (jLlLs^ 1 ^Jajfc^ (J* mi jj 2 I 
I ajJa u^ise-uj] 4j^1j (_p J <t"n nl £j-£>- (Ju JJlC j-j^I (_)-»-"' »l i n~»Jlj . jj^fl 
,_^=Lie_<il 3j-JjI J-£ (jl ^1 '3W^ 3 '^' 6-° - :iJlC - J-^ J* "' ^ fOJtil! Lai . 4la 

./QJ%Jj 1jL>.1j ULJa \r\\ ♦"' < mI 

«(J»J «7"'J «J» JpiL (O^tillj «Lcuj>JIj jj2 I 3~ 3 ' -if Jlc^i Ljj-oj lIiL3 

«GMj t_P-4-i j^Jutx-j *«(J'> ^ jjSI^a m£JJ1 <(7")> jj jjS! « i» (jL3 i* tjjjIiJLj 

•.jJLLj^I (j-o pjj J£ jjx. (j-u 4£^L«JI jj i ii^ 

52 = (0 + j.) l A + (0 + c) /4 + (j + c) Vz 

SjjLjia »l i n->Jl JjLJaij i3x.jjjj>J,I I tu^al] U-iJx. 4jjLjia jj il (jLla! (jl 

j-lc (jLa I JlSL&j . L4I0 — ^1 .A^j^usJ.! (j^s — + — + — LsiLuj L>1^ 

^q_3 (j-*J ) '"' c C7~^ tl>* *3^" ' ' n M ( _yaL?e_tu , 2 1 JJlC (j_a jjSi 3-A i J'- L * :3 ^' ' 

. 3^jJjJI ^ Uaicifii 48 (JJLLa (jl (j^v ^ 52 jji ^M 3 ^ (jj-^-" JiJ^I oi^ 

'.(_ 7 Jj La (JjiAj LiJLa sGjJl^JI i~il sella uaJ Lj 

t I *5 

52 = (^lie-J^I JJLC: (j>s — 

52 . * I ' ^ 

4 = = (^Ue-J^l JJX. (j^s — (jjl 

' ^ 13 

.48 = 12x4 = (^Ue-i'iM ^jx: (jil 

: (jil (_yji (j-CLuVI LLuJjLla (_yJjl (jl 

(i) 48 = <j + f 
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:i_jjSj 4IbJi^JI ' " ' I se I La i a 1 1 (J I m**i i i.uj . »l i n ill JJlC jJ^Sj i_)L>-J-ll (j- 

00 = f» 

: l Jjj>-'^I f^S 3J.jL»-a (j-o (ttjjill (__>iaJ^J(ILl 3-1 1 i nil (J^eJ LuLfl i48 = (j + a i(j 

48 = o + j» 

48 = r 2 :oM 

24 = r :<jM 

48 = o + 24 :oM 

24.48 = o:oM 

24 = o :oM 

. >U.j 24j Qiiji^ia) »ijj»l 24 iilli» J 1 ^ I J-J 

t^JtUI ^Jl ^ 

. g. L-u->J 1 jj-a IJlvIj 1 2 da ^jaxqJLL-uJ (^-aL^ctlul 4j^Lj - 

. LlJa 52 
^ii^i Jlj>o LiJLa j-i-l Liiifj l-LiUsi /o3 j-jj-I! ^1 i LuajJI l_Liibi lil Lij£LI - 
jl>-!jJI (j-c J-j_)-j /jljI— iJ! oj-^ «l2jjL>JI (_y3j - (3jl>.Ij 3x.jji^o) jl>-Ij (j^ 

<Loji 1 2 (jLa I jd .4 1 1 j*" (_p i<Laj£ 3j_iiu£. cj^Lj ^1 52 -v • <i2H (jS^-i j "■<* 

.48 !_gjl i m~ 

. La^l3B-u) 48 (-LILlA (jj^-l (jl * *^e_l ^jjl - 

JJLC t_gjl i n j JLvjJI ,j_o JJ^C liJLLA (jK «LJ| ^V! j-LJaJI LjjjieJJ - 
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j^>.VI I j a • a i j JLa-j «Lcj-«^>J.! L-a-c.a-1 (j! t'imi u i LuLa (<u (j-oj isl i u-Lll 

.2Lcj^>J,l ^ ~i>\ja\ 24 j >Lvj 24 LbjJ Ijj .^LtuJ 
rhetorical (((^^LJI jjj>J!»(<u-u1-> 3^^*11 5-t^AAJI SJLu^aJI ^^jfc ojufc jl 

. algebra 

4_La-C [S^h-i. ' '" ~j " C3-'! <>.JJL>Jll j-;LC. 3J^L«J,I 5^£La 3j_j (jl (j-a Jj V 
Tai «ilry (^Lj» jojjiLj AxLu^aJ Ll <_2j_*j CjV^IjlHI (j-a pj-i-l! I J-A (j^J • 4-SHjU 
j-SLaJJ 3_jJi_lL2jJI (_yajl i^aiell La-jo^j aJujj L$j| ( _ T 3 (j-<i^3 I frujJLvj .Yen 
j! I ulr (Jh-<uJ ^t "^1 iJij^J.1 j La i 1 1 i SJLuiII Ja- !-<-&•-*? 4J| x_oj ^ uxaJI 
^1 <J>LaJI LdJjjIiJaJltiJljajSUJLl JjlaJI £A*». i^jj (jji jlosej <jl l£]|J 

jt "i n"t '.^^JLlII j^cJJ! (_5-Lc aJa^jJI Ijui (JiLo Chin «(ji_ifu» 3JLjj -Sjjjj 
3-a.LvjJJ 3-cujia.j idLjJJ fuilj-i 3-tJjl '-(jfb L«^ 3'j^- ^' 'J '' (jr^ JJ.^ 11 
4_JL_> La-Li: j j j La II oJUfc ^j'- * .' z\j-uj 7-LxLaJI dJj^j .r;^jJi\l Jl>-Ij jo-&j.}j 
(j_« (jS (j_« j |Q a^jI ^j^» * *lj-tu ^^H ^LjiJ ^ajJul IJl^J /oj^j.} 100 ^j aa ' -^^ 

(dJLiLcuJI Cj Laj ml (j^ «Lxj^3^oJI) «LlojjIjj>JI (_jJI (j-Lji 4_Lojj^oa. J u i n"t 
l_iia-j| Li-'iS.<uj . 3Jl>-Ij «l>-L»-.3 JJu-u iS3'- LM i K_SJ^3 lil}.} jju-u (jU sLu^sLoJI 
4 i frlj-S (jLa 'JJ.^^ (j-a ■ La clSi I Jls-Ij Lc^j ?-l xLaJI (jjTmil lil «GI 2 La a. ^ a 

«ul 3_La3jl^aJI i^i'S'tj -rj>2 100 jl 3^vLao 20 jl LSLp 25 ?lj nit «-3j3 

: L £j\i.'i/l jjqlaj I JJi£. S^Ljj LuSLaj 4JLs iSjia-lj 4a-Lv^ i_2 jiaij 3j^ J^ (^ 

. JLa-lj r-jj^j Jbvlj liJbj S^Ljj 
K II JJjJI (jl Jljj .(<s-<kj^ 100 jLLc 4jjLj 3JSUI 3iiK"ill Jjlsej iJUfcJ 
JjljJl (J^jJu^JI (_y^ CjljLpJI (_v^jtj JLaoj • U>la ojLIJcj Li I * fi j j »"_' j^-iiall 

i_*j>cjij ■ ^ ' '-^ 60 «UjJ (jl il tr-l iLaJI (_jj^5jj V CjljLpJI ojui (j^a ul (j£J 
jj La J ojl_Lla.| JjLao 3 jj i <a 1 1 ojujij ij^'i/l (_yJLc lj-±L> 60 pLljj (jl 4_lLc 
LajLi: (jLS I jl J'^'a^l «USLI i JLja-^JI JaJI jji <_>ujJj - J>LaJI Jia-lj .(Jja-I 
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^^aJI 



. 100 = 55 + 25 + 20 = (I x 55) + (5 x 5) + (4 x 5) . Ua> 55j CjU-Uo 
£j\jjuuLial\ CjLj-l^u^JI »l air (j\j SjJljISj 4jI i nil aJJb C^sejjLa la 



t>** 


jjjjall iAP f- y*£ 


guV 


oU-U-JJI 


iljjjill 
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+ 1 


^ 100 
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10 


10 


^ 100 
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^ 100 
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^ 100 
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^ 100 
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^ 100 
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36 
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^ 100 


38 
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18 


^ 100 


39 


19 
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19 



."l^jj- OrUo J5" JjUL« U-jjij l5Lo 



;>>> (1) 



Modular Arithmetic ^MlLafilt yUftJI (tie 

uLuiaJI -i I c ^j-i-" 4 jo i niLt-ia I'LjLca'iil 3Jl i n Uj .(jj/Liil sLlo^jJI SLpJI 
f_j\c (_gj^LJi,l j-j!j-II U>^' ct^ Sun Tzu j_p (j-i-a (Jj^ (j-o dc^-Li^a t ( _ ? -ml jSll 



S»l jmi^/1 a'j-A, ^JlC La .(jLol 



L&LoJlC li! La!j 



3L_jj>ij1 ^^5 <ul intl Qjjb <J!La Ji^j (jl (j-^-a-i 1 ^j^ ^>-ji^_a-i (Ji^i-a tc-l^^jj 
^j) a I a * 1 5^>-l /a_Aj i «^' > > J «< >»9 « '» O^-J'^ - * 4j^1j ^-ai ^-^ vJqJLjj t 1 >l j tlaJl 

*— '^-> cj-'I Jj 1 ^**^ (jj ' 11 Sj ra-^-iLa ipjjJI rj'^" JJ£.j 'JJ^' U5^-j3i9 '-*-° 

(C^-il !il t«LiLLse_a t ^l^j_ut ^^1 -n g la .^.^ JL>.L) (jJ^aaJdJ ^a3 t4jjl i n"a ^^ .^.^ 
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ft.n_i Niill QuoJI 

(jji^J 4K Mill (jSL! J ■ V.al j|» , n| (jic, (jj 1 1 a sej cLaj^IaJI oJl^j (S-^jI (jjjlaj 

.JMUIJ^ 

•( ft 6 ' " J^ li^-J jj^' (j-° *CJ-"' (JJ-^y ^a^IjJ^se-o (j^jlj-ll J-;UJ (jr^-i 
.Jj_*_<-2 « l» Lai . I J j" L^JjjLjUJj -i gjjj ^ (_jJI ( _ 7 J3l^jJI oJLA (JjJljjlj till j Jjlj 
(jjt<t>-j ^LL>j Lu>^ l£J'-'- u -' U" La ^' ct^ ojj 5jl>-j catty ^ISLII) (j-ujl (j-ujLSLi 
.(j^Jju «7T»J 4j^i!b «<_!» JjJ>J (j^>- (_,-3 '('"'I La Ijl 

iCjLjjL^ 804 2JLJL>J| jj^s I^Li ja^Jl (j^£.tu (jjjJI S^i.'iM (_ 3 -cbLiL!l JjLSj 
(_gjl i n"t ((h) 3JLv /yi cjIjl>-j cj^Lj (jl i—Sjju ^£i < g-2j ) -^~ (^jiia^j 4JSLIj 

. «£■» «UL>. i _ T b L«_u_uj «* )» 4JL>. i _ T b Cj1Jl>-J (J n Q~w 

4 I n fl~*. _}Lcl «( )» (jlj (j-\_LjL£ 4_t_« _}Lcl (( 1)) (jl /C^jl^_L>- (j_« l_3jJLJ ^-Aj 

(jLi 4Jf ^ a u >i 1 1 CjlilaLSlI ( _ T 3 JjIjjjj^I (j-° *— ^J-*i _9-*J • ^ ' .' ' " - 5 '- c - ' "7T" O'J 
r«-$-il CjLjj! tjS-Q-i ' "^ ''C3-* 5Jl i n U j •2-jjl i n"ia Qjsjuas- SjIJlJI ( _ t 3 /s^JjJ 

S(J^jJiSLj IjjLS 
CiLojUU (j-o) (<siju (j^=-i .(J-uK oil 4_n i nill ^^jejsJI ( _ T 3 (_L>JI 7-LLia (J-<iSj 
(_,!£. « l» 2 '^^ - ■ •■"'■ Luis I jj .?■ 7 = t_j 5 = I 3 '.(j! (JjIs (Jjjs L&LJ^i L ^l\ 
f_j\c «?■» 2 iaa»J (3 (_gjl i aj ^ysLJI) 5 (_,lr «<_!» 2 ,^^j t (2 (_gjl i uj (^LJI) 3 

JJjlII La tj^L U£ LjJJl^ 5JT i nil j-jia <j£xj JjJ-t£:J .(2 i^jLuJ ^ysLJI) 7 

i 
(ji^.1 (_gjjl J j i a ~~ 1 1 ctjj ^^jkj i2_a^iijj,| 2 ,^-^tn 768 (j-o L_u^i!l JljL>-^JI 

^Ir p i uJ3 ^Jj i3 (_yijJ 5 ^Ir /n . uS ^Jj i2 ,_, ■'^ 3 ^Ir & i n^ ^J (_g JJI («LLc 

S2 t^iJ 7 

(_gl (jjJLxj JJlC jLtcjI Jj-»-"i i m U (j-o «bl (_,i^- <LtlLLaJI ( _ 7 ^LxII 2_jjJij ^j ^ " 

^L?e_jl (J_LSfcILcuJ ijjLLlI ^Jjj t n iJ7 \^.^) . iJ7 ^\^-xj\^ /c-i-u1^2JI ^j-* ^ rt «Lc^_4^?E_a 

^Ir i>l ia i ii^ ^Jj 1 3 /y^l 7 ^Ir i>l io . n^ ^Jj 2 ^ S-l! 5 ^Ir a\ '< a i n^ ^J jJlC 

JJLC jLa_jl (j^L<lJ cix^Lja-l 3 JlX. U3j|J_<i ( _ > I3J_3 (j-^-*- 1 ^Jl *^y (• 27 (_j-2jJ 4 

.2JL>JI j_Lj4 ( _ 7 b l _ J -ii>LaJI 'Ui^a LaLx-l t_j-tb 2J-&? . I J 2 2 se-1 
^^Ij-JLj j_& ^JljJI . jljLX.'i/l j>j_<fc (_p-a jLjlj^ 3ia-j ■ ■■ 1 S^ajjl^i. 4^3 
. 2-jjl i n"ia^j^LLa (_yl^. (J i^> ' (jl (_yJI 2^^L«JI jj jojj/LoJI ' 3 1 i aj joj . aI U.l I 
•.(jJLlII jjaiill ^yk: jib iJUfc (jla i4j>iill (j^tjIjJLl 2JU. ^ySj 
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2 


3 




2 




9 


8 




5 




16 


13 




8 




\23 


^\ 18 




II 






"\^23\ 




14 


(jjt^L^JI tj^-cJeTJI 


ttf JL>-J « 


» £» jjIj.ijjjjmj 


'J*' 


(j-O ,jJJ.liJI 


!j itrt 1 j^Jl t J_u3jjjl aj 








17 

20 

© 


^j-ujLi-ajl i^-C-SeTijI 



,j_oj .(2L«jjc.j_U 2Ll»SLI!) 804 (>a IjJ^ jjL-oI 69 ^1 .3 x 23 <>SL! . Su^-SJl 

p ,,.lj 2 tl t_jj_ib J^aU. i3 x 5 x 7 (_£?) 105 '"■ a 1^3? !i! dljl ju_i . I j .tk: 
JojjJj J^o eJlj La ( 1 28) Sjs^lUJ! <jps <(£_>!>> i_£ Sj^s.) 23 ,^11 (£i}li!l 



^KJi J_^i 

69 

384 

699 

1014 



23 
128 
233 
338 



23 
128 
233 
338 



23 
128 
233 
338 
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ft.n_i Niill QuoJI 

. Lpl£ 1014 LxJlj iLijJi£.j (jjJI SjjiSLII 2 JLuijJI ^ I^-jJj r«J <>lc.j!jJI! jl 

(^ ^ g o SB-SI I Jlj^j i*Jsl^JI (JJJ J^i (jl^ /a^lio (2>C i>_9_clcl La (jLa aj ,j-aj 
blunt «3jL>JI j-lC. SJVUS-Sjjia LfcLb^v? ^^lll Clljl iii-»J1 J <n"l I aJJ I JL& 

Ja ■•■ jI SJLj^_Ls_> 5J| iii 1,1 J^v (j^Laj «Ul jlu .3jjJl^JI j>ajj|j instrument 
ji ' alxaJ joj i3jl JlJI ( _ t 3 <_ij3^i!L> /j uajtJI «_i^3jj <^£>- itbill t-^J aIJlJ-"ii iiU 

z I {/- '^** H (j-* Jaiia Jl>-1j 3 La i " /yd-4J tji ^JJ ^j^-i ( )i i n-v <J£ *_« (_2jL^tJ 

^yjJI interpolations «CiVI n's.'i mVI» «_o ,/-,lj U-^ll ^|j Ij^ . <_il_^>JI j-&j 

1 S^la>JI 

I I I : lt j» JjjkJI oIjl^JI 

7 5 3 t^j-A 4_iL^Vl (0.^1^111 

15 21 35 ^ 4-tUJI Jani 

(_ic 1 5 (<i-j i >l2jj 5 (_jl^. 21 -ij i il2jj 3 (_ T 1^. 35 r<u • il2j (2>c- 'L>oLlII ( _ 7 jsI^jJIj 

•.^ LS^ 7 

I , I ,2^1^11 
.1 ,1 ,2 jj* (Jj^il LLLuiiiJj .4_JLaj>J! jl Ji£.l i_jjjLiia L^jjSLl 4_uj/Lj/I (_ t j*J 

< *• i -»- 1 1 (jLlil! (jlujLlII (juJl>.^JI 1 1 j i la t3 iLuL>Jl (_ySj) (j! Jlx>- Lut (jl Jl>.I^JI 

2 S j U >J I 
Tai Chiu I Shu «j_Jo (_gT jj A (J-lj ^Ljd /n mLi i_3jjij l_L& *Ijj»-VI ^l^ 

: JnuiVI ^^3 (>-j-a JjjjJIj . great extension method «j_u£J! Jjjull! <— ijluil» 
' . 'J ' '".'J • ' ur^.^3 ' ** ' ""^ ?TJ^*" U3^ri^ '^ lt^ (c7^ J - a ^'' (<u-uLaJI) 3 ■" i uiLi 
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^^aJI 



LbjJ .(I x I =) I Jjikil jjuJ! ojso 2 3j>L»JI Sjl^-^JLi I jla 2 -i ■■■"!! rjLi- 

(5j^UJI)3 (Jy&S.\ JJjJI) I 

3 AJ>-»^-tl 

. I Jljc_1£ i I 3-<kJ iSJlcLoJI (_j^Li ^jlr i I j-Aj ij^-^*'^' -JJlslJ! (jVI p i "^' 
+ I ) ^1 JjjuojlJ ^jUI JJulJ! ' a-JaJiJj JjiJJtl JJjlILj JJjiJI IjLA i_jj Lall 
. 4-iJ^ i a 1 1 aLLo aj-SjJ 4JC (±^e_ij L& (_£J-1I .SJulI! jj* I JlA 2 (jl .2 (I X I 



4 SjJaJJl 

35 (e,lcVl ,>.) SjLmJI jlact 

70 (jJI 35 x 2) SJjiidl JU.-, „ VI jlact 

2 iJLa'VI tPI^JI 

140 tPW x ^i^ 1 jlat'VI 



5 *jt»^-ti 

233 = 30 + 63 + 140 tPW £>*?* 

105 = 7 x 5 x 3 4jLul1I o-"Lh" 

128 = 105 - 233 C> LI 

23 = 105 - 128 4^15 j-jlal 

. I j >. I " ae "' ^ylll (^I^jJI (, la *i ^JlC jJLi-al jjfc ! JJt, 23 JJjJI :<_jIjj>JI 

i_jj!j_iiaJI (jJljv 3-JLl^o (J^J •lSj^'^' '*-2i>^V "LJJ^-J i_£JJI JJjl!! j-Aj 

i «IUtl 2bL$J (^a jl*_& 23 ^1 105 SiL^I j^j Uj| ^1 : ( j J iSL»JI J-sju LoLa 

. JjLJ! Ji& IcS 1014 cJj^ 1 

i la J "j ~ (3 i in 1900 4_>lj-3 j_La qJ_L<aJI (_^fl S^jjlll) ^Lll 3-L»jj-aj 
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15 


21 


15 


21 


2 


3 


30 


63 



ft.n_i Niill QuoJI 



i Uj , „ ,",tl S-Ltjj Jj 37- " -5J^- i_al iSuSl I j^'a LlA^. <_ x^=j /Jill 3JL>JLi 



Z <y .x) u$J-i-l ^j-uIj-S 2-j>Lj i_l!I_L& j! dl!j£ /sJju .P J j J 7- 1 I J>Jjl!I Ijla 

/o_^lj_2JI (j_jij (j! s-^^J . (3Ji>LjJ! (>£,j!jJll 3JU- ^ 7 ,5 , 3 jl i>lla 

i_*^cj La£ i(jj^>. i I (jJJ>JL*JI (j-o ul L4I0 (_gl •*■ ' " Sj V I (_gi I I J Ltj LftJ^ ««L<Jji» 

^ysl^J! jij>j LiJLa P (_,!£. zj yj x -ij'"^~ (_jjJj . il]j" mi a J-oLc LgJ jl^-jj Vi 
. (2j 3j 2 ^yj* jIjlc^I ojui (jj£i 'djJ^jLi-M 3JU- ^j) rj qj p 

7j_aJij 4J3Jij oJiLxjl (j£-«-! iP I JJLC i_dl_L& (jl (_,lr ^ysLJI 3_ufcj^o (j a UJ 

(_).»■ L^aji (jSLaJll (j-«j • LiLiLjj <lL<_lX! Qui i n-»J1 ( _ T a Lo jo-i-uljillj ^^I^JI 

.modulus ((J^LlJLo) ji SJlcLSj Ij>Jlc tLaj^j ljufcj 
: (jl «Luj/Ll2JI jj^_>JI (J I <h~k 11 u (sJjj LiJLa hj-lcjIjJ,! 3JL>. (j^s 
2 = (7 o-LS) P .3 = (5 (j-oLjS) P .2 = (3 ^LS) P 

(_ t J3|_lJI «LL&^j-a (j-« 3Jl>-Ij 3Jj>Ijlaj 4ii /yi-j-L^aJI (_^>J! ^^J"-^"' LuSLs-ij 
tj-«-<^a 3ji^>-jJ,l aLSj^Ij " ,'j ''"^ ^j^t* CjIjLJu! ( _ T ji LLa JaUzJjl) . tLu-u^ajl 

. (t ij uaj I (J-col^^- (_^_A (jjjl^^il 

2=7 (j-oj '-3 = 5 (j-oj '-2 = 3 (j-o (^LJI 

P = (2.(2). 5.7 + 3.(1). 3. 7 + 2.(1). 3. 5) 
= (140) + (63) + (30) = 233 
(jla t&ujua 105 Li^-j-La IjjLa .ULjmjII SjLvlj L£U-« }Lv ^ La «J IJL& (jl 

i^jLuj (105 (j^Lts) 233 (jla i(j£>»-! <bW*i9 .(JjLJI ^ L^ 23 jj* (>sLJI 
Lajjs < ^l^j ljufcj 1 105 3-aLcbl 3jUr J_ual^j tjj^-1 J>b- JjUejVj .23 

. <ux. (*■.-»- j't (_£ jJ! 804 jj£Lj (_g JJI jjjJI 

i«b^<ijJI (j^ Lcjj CjLuiou^JI (3ji>. (_y3 (j-LLaL«JI j-JJ>J \j-tb (_p jJljj JlSj 
Lijjj £y Laj*aauX\ j-i^- (j-o /pajt-d I (ji-^J J^ jIJlC2ij «Li>JI i—t«J (j^ Lcjj 
. 3_jL«1I cLa-j 1 •■' j^I I JLA (jLa litJal^JI (_y3j .ja^la jj>. VI (_pajL±ll i La se i •■ jjjj 
jA flJ I 3«I^J3» 4_JUx. (J1VL>. (j-o «UjjiiL! 4_4JtJ (_y3 J nt 1 1 ul 4_Lo JSLiu iJLJLuij 
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±±sJ\ 



3 I 6 (j-o JJSl JJlC (_gl_i^SLflj (jl j i j i a — 1 I Jl»-I (j-a jja-l . nil t_-J Laj 3jjiill ojui 
IJlj* (j_a J-^-' ' " 'I ' . ' ^ _' <-^J— Ili J-*J . U *a tfjSjuj (jl Lx-ilj lOjSJj; (jl (JJJ 
4-a-m-SJI (_y^ljj d J JJ 't'tHwH^V ^3 7 3 5 (_,i^- JJjlII -i i " Sj (jl (j^aie luJI 

4_i j-SLa (_gjj| jJljJI <-2>-*j j^-LJI (jla i^yal^JI j^-LJI <-2>»j Loj^j 

(J_<fcj_j (jl (jj-i (j-ualj < "r i nl i_iC.V «U j»j-2j (jl (j^-*J J-ol I J-* (jl .(jnV i"ill 

( _ 7 _^ 1_3_j_J 1 c^Jl^ liLa .j i nil (_yji i-^JIj La iiiLiI i mJI (jSLI .cjLiI . n-»JLi ^ • ■•*'* 

(jl 4Jl£Lojjj .314 jjfc .iJjJI (jL <-2jJU (jl j^-Luil (jSL«-L3 i}Ha 9j 6j 4 ^yjk 
(JjljijsJI (_>-aJU JaAaeJ (jSJj i(_ T ^LiL!l I jIt" i "I (_j^J1 I j . ..A> 4_2j^_LaJ| J p <", , M j 

.cjuLcu^JI tlj-»-l (j-o Vjj 



^l^jj^-a^iai :cf — aJifi-a—Jl 

3-LLu^aJI 4jj^lalj^o^U 4-u-ul j i nil CjIj.3 2 1 jj-o 4-U-uL-ul 3l.il jOJjjjjJI (jl£ 
\_$£ . ■« 'j *". II (_yl^. Jiajju 4jj^L> Ij-j-o ^ I (jjij-iSJ «L»j*-L<JI SjljVI CdK JLSj 

cjIJjJj (_,i^.j ii_j£IjSL!I cjI£^>J «lSj^jJI jL-oj^I (_ji^. Jl^jju (<ujilJI (j\S 

i^iila iCjJSjJI JjJL>o (jlSj .1—3 j i n'Cllj i— a j i ii-kJI (JlLo 43j^jla Cjjljj>J tLflj^J 
tfULCj (jlj (_ 7 Hllj i j^Id l^_t_a V I L#J ^3^-1 (PJI «Lj_a^_jJl ^j oj 2 la U UjJ^_l*3 1^_al 
(_y^ j_lJ»JIj i3Jj jJI (_,-3 JJljJIj i 2 it-uIaJI lJT £ -> I fc '. 1 1 .j , Wi L^JU (jj * laJ 
Mandate of Heaven (_gjl o m II ^^jj a5-ll o^i •^L»^ 3 ' w H- 0> ^' *^j' f-i**" 
JJa-i (^jjJalj-j-oVI C^-j-jU ^yicVl CjjSmi Jj^ (jjj Sjq'ruiU 2bL.jJ! i^I) 

cjLjsj^I (_y3 aL23 I ^jt j o-v i"«VI A"^VI (jj£j L»_Lp- JoJia 3JL>JI l*1Jj (^ LuLS 

.(4-lLcuJI i—xjj^pJIj «Ujj/LcJi,l 

. 3_«^L>JI 3J}LcJI (JjJjjJ LluLuI U^:^ iiiJ i£ JiUj irjLibljpl c^Jl^ 

/_fl «La_oj_jJ,l jj_o2l (j^_i (j-oj .(_pj_«JI SjIjjJ J j i nil J ■>■«! JiSjj CjjISLs 
SjjJalj—c-oVI (_5-l^- N '^^ a . (_gj^la Ij-j-o "^ I (0->jj>JL> ( _ > ^>L>JI a I kill I jajja_uJI 
dJJjS tl^t\-». « 27j CjLvjij «_tu3 «L<iJ (jl£ iCjLujijjjJI CjLvj^JI (j^ CjMjj 
Cj|_Lj_al (j_a Ij_j_lS lj_ii_ij ' " 1 1 j la « 1 1 1 CjIJlcLuia (jlxJU 4il 81 liJLui (jl£ 

. j^Ial^_a_« 2(1 pLt>- 3^_A lI^j uJT ' ""' ' J^l 
J d *r L)" 3 l ^*'"'"' '"' 'l^' a ^j-* * a A I la-i j' a J 7" *i~ J_^"|j .' " *^ ul J-& CjjI£j 
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<jul£ dJJJi . cjL«Jii^o j^1sIj_laVI ( j-*>-^'i-»^ cjLuoijjjJI cj^LjJI cjL>-j^i! 
cjLJa^J I Cjjli joj iLajutj u^i\ 'LLlL! cjlj^t^t^ t5^,j.»a-o$ t> i n"ll cjLvj^JI 
Cj_iLS Ij—l^-Ij .a 1 j I (_p > in" iJLjJ cj^o uJ^- cjLcjj^ (j j^jSulI I j * j i nil 

L^lo (_p CjLcjjiJ*-a ^^3 (j-ajLJr"i i uj 81 (j-^-iJ^ (_7^l_jJ-H ' " ' _ '* ~- M Cjl J^-LcaA 
jLjj 4_L.La.tJ 1 oJLA __j_i 5j l__ 4___L_JI 4i -All _— 3j . I j h $ljs )«___ (j-o «L_JJ^ 
. Lojj 30 (j- — — JJJ.I j^j i"ill 4jL^_ i_^>- j o" ' — IJ Sj^lo Ij_lo 2 Li Ujj <Luu 
2J3JL! _)_j_— aJI ojufc _p j_*_b _j_b j^lolj^aVI _)Li Jj ' — ° ' _!' ' . '* >■— -1 (j- 

J__i_ Lu—Lxjj . oLJ^ii _;JJI t__5L__!Li c jI jj i nil ^— ^*>- Sj__Ij_o __a L_5j___o 

______ (__— n 4_j__i,i «___ui ^-JLJji (___ i^__o i____tj _)i _>__j_ La j^sj-i o' 

j_Aj VI i—__blj 4J__>_I j>J__ __J_i_ _)— ~! • f ' '"'II — _ Li— — a— > I __IJl_.L__o «_o 

^_____u (j I j^I- l^iAji— 1 jr^" (j "j 2 _a 1 1 L_ul_j . j^^X-a * t_l__ _] — __ I jL>_l 

(j-O 03^ -° <— — S_>— -T __)_4— — - 1 I Jj a U3^ _r~ll _— JLAJI i__LL3 <__i_5 (_— 3jI __IJlj__ *_o 

i _ _ I— iJ_— >J . Ij __Lj_L«JI __L>.j^JI j<_j i__Lu_ujj_I __LvjijJI L-jjuj ijjuJI 
i I j 1 4jj_i_1 3j_JI (_gl 1 3j^l_ Ij^aV I Yin (_)-j) -_-_> •(_►#-! Jl_.L__o lj_p-lj 
i«_Jj___ ,_gf ijj__Ij_loVI Yang (__LjLj) 2JjLS1 L__lj____lj L^_J__. Sjj_ (___ 
jjj_lj_j_o VI 3ji— il j— - — _Ij_j_- al »l i ii ill ____. _)L_j . IjJj j i —II (jlS (j^>- 

(2yi i<aJI (_y^ • Lj_J^>- IjJ-i lSAP CiJLi j-uJI CjLLloI "icjjiJ^a jjLa dJJji 
ijj^^j jjjljJj 4-oi (jiaj ^^3 <tlo>. 4jAjcJj (jLxjijVI r-jj (Jj^Jljcj t jj.q--a-c.U (jLS 
l j f js j^SjjljJ j^Jolj^oVI Cj La-La j jjilji (ji_3l^j j^uJI CjLLLal LlulSj . «G.}Vj 

pl_oj>JI 3j_a I j xa cjj^v (_yj.II 3_2_l£jJI 2 t\ -> I tl jjjjL^tjj 3'" j-^"^ 

3_la-seJJI i i I I " ^^3 i__*S1^SJI pjjJ (jW^ (lA-*il (j-° D^J -(j-^-*- J>^ 'j-^-v-l 
((5-jjl o i ii II 3-g.l mil)) /, o i n"t (j\£ Su Shu «j_Jo j i no La^SLlLiI 3jLi 2 S-jJ3i )JI 
jjL^tj «LJLs jjJalj-LaVI {Oja-iJ, CjLa^Jjdl j^Ijjj <j^>-j .celestial clockwork 
I JUk Q>^i • J ti+lt (jr'i J^H**' (jr^ "^ 5JL»^-">L! LiJJij JjJjil JjJaJI r-jj 
j^Jolj^aVI julL La lil (^^SLI ij^LjIj-lo^U 2 j i nj\pl S^vjijJI (jj| 3jLc j_loVI 

Ijjj i_£-33-^ j i ii II cjl_Lj_oi L^j i la aj »i i (_yl!l cj^LjtjjiJI (jLa i4ibjj ( _ T a «uij 

.ji-VI lijJjjJI jLll>-I ( _ t 3 Luj/LuI 
iCj^Ljc^jlII aJJt (J^lLsoj Cj^LjcjjiJ Jo I A"^VIj icLuSjSLlI ^Lcaj2 1 «lj^-l (jl 
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^^aJI 



iCjLla^Lj^JI joi^. (J& 3j_u£cl)ljJiJ3 I . .lUTw, ,K jj ^i oJuiJS ir-ljj^l Jajooj 

ji^3 Lt£ (JjjiL>J,lj oljLiVI SJsLiaLi « I g i >j^j » (_,lJI) 3-JLlll 5Ji i nil <ju!u 



mi 




T 


mi 


II 


inn 


T 








IT 


T 


in 


li 














1 



4064256 (-) J>u , ^.^ 



7632 x (+) 



>^v ^^ 



(x ) (-) J>u , isrJ ^^. 



:4juIjJI 3-»-jjJ! <j-a 3-taL*-a Lr &, 5Jt , ,ill ujui 
-x 4 + 7632 x 2 - 4064256 = 



, vu jL-i-oJ I 



2>j_<I/Lj_a ' t— j "j j •» gia. (jlSj . (jj^aj dJLIj (J_l3 i(x ) X J j g-Jc-a-lJ 3jjIiL«JI 
dJLLj (_5-3j) .(JjsJI 7-Liia j_& (jltaX I Jij*JI jjLS_j .jjJljsJI r'ljjr" i ul 4JL^la-i 
(j-o (_,lr ? (_yA (_ylll CjVjI < ill Jt>-JJ "^1 UJ.'_'^^ sLaLlI! <-3j-«J (<sJ CjLJSj'i/l 

j^tc detail f_j\r (jj jS! »j !^Jl£ Ijj . jls-Ij jJl»- V jj Jl»- Sjlc ^j^I 3^>-jjJI 

.((j^l s^jjIljj (^jJI JliUI ^ UiC ji^lj jJl>. 
i^Jjl 5jLj-lya 3JjL;e_o j_& 4 , 064 , 256 jjjJJ jjIjJI j Jl>JI (jl I j-> Luj 

^^a) a U i njHa jjjjv -}*»-J uii nt Jj Jju tlj^J-l i_£jj|j-<iaJI (j-oj • 3-!jL»Ji,l (_^>J 
5j ajtXI diUlj^vVI I mi'm Lufc (j-aj i(7632 X j_<fc i La i "j" a JL>- J->-JJ LuJLv 
X_lljJI j jj>JI (■ , lllllej LcjKj 7T llrVll f^jl l_3 JL>. jl^SLli iSJjUil jLali-V 
jjjfl J j Jls (j-a Jilx^a istj ^^k: 3_2jjiaJI (_2Lij£l Ji^l) .4,064 ,256 jjull 
.(1819 ^UJ I Honner jjj^kj 1804 ^U] I Ruffino 
(j^-aJtJ (jJJ I juk u?jlj i j I La 1 1 J^JI ^yfl jJa-DI ^LtJLi 3_lUjJI Cul^lml 

3jljjV| aLSjVI <j_a (JJJil) 4064 jjuJLa . jJ-^JI ,j_a JjVl ^o-Sjl! 3iU- 
3_LJl_aJi jl 2 t j i ii j (_t^jj (4 ,064 ,256 tiulitl j^JI L^j ^Sl^ L ^ji\ <j^j*\ 

- 4 SjSlt S^jSj^s 8 j 2401 = 4 SjJlLl ic:j^a 7) t_jljj>JI (j-a Jj^l faJ3>U 
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,_P=^laJ irjill JLutlu/Lij .8 t^j^o IJJ 1 1 Jo. I^JJL^a 7 JJjJI JJjJJ .(4096 

.3JljJl»- 3Jj1jla Jl^oj (y + 80) ^gjl m"t x 

- x 2 + 7632x 2 - 4064256 = 

:SjljJl»JI 2LtaL*Jtl 

- y 2 - 302y 3 - 307y 2 - 826880y = 3820554 = 

jijjii^. • a lJujS ij ii_jIjj>JI (j-o (^QJI JijaU SJjlxjO Cjui i h> (j 2 I (_£jooj 

jj^j^l (_ajiaJI ^ (y = 4) j-^sj (jl ■*! ' 5-S-it i .ill 3_taL»it (jioo (y = 4) ^jf 

x = 80 + y = 80 + 4 = 84 

m 1 r (JT JS a J flXll (2>C (<W>>J J-JSj -(j^-i «L^pJsl (_£JJI i— Ijl i ii^/l jji Ij-A 
(_J_jJL>JI Liiaji J>j 3jJJJ ^2j^Ja £rL>J! lilti j_Lo ((jJJJJ^'j fj 'J'^^) J^H>" 
fjJZ SJjLjw C^jl^^t LfT 4-jLuaVl SJjUIl *-o J^LtUI (j^l LL&Ujj .^jj^Vl 
I gjj-il "^ (J-£L<JJ ij ij-ol^. Sjljj? SJjljLxilj . J^IjjlII Jl m"i nLi Lfllseja xZ 

-.jSLiJL, 

- (x + 84) (x - 84) (x + 24) (x - 24) = 

alX-ttj <l£-"i «bv^lal (_gJLll Ldlj jj* iJLxlj Ja. V ijjia- <Ujji Ifll'q IJJ 

x = 84, x = -84, x = 24, x = -24 

j_ui JJLC (_y3 L^iLjjiJ*-a 0_J^ t — 'rP 6 ^ ' JlJ^Jfl -" J la '"' J & (_g^txJI pJ>ll 
(jLi I i j a 3 1 4-jJ—L^aJ I 5\a La i ■■»! (_£j^J L«-Sj 4 i a a ' jj& CjufcLsoVI /j-a 
jJlc iajj dili /<u-" i n j (j^IjII Jjja 29 (jjjJI) Fu - hsi u , n it^a j^lalj^a^M 
(jhJG (jjij^o 4JLi JJtJ La^ JJl»- (^ia^Lc. 3>L>»i JI"°>II u£ aIjSI jI5T (_yi^- 

.«(_gjl «1 1 I I 
(j>LjJ,I JjJs 21 (j>2JI) Yu ^j jjJalj_i_o^l JjLs iSJjLxjj 5_ujI_U ^j 
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,_yu_oL>JI (jjJjJI) «LjJLj "ilajl (_y^J . 3JjjJI (jaLiji <—u3j3 £j.}Lla J^>- jjJjj 

jjI-jlji dili 5-j^ja- 1 n oLtj^o L^JI ^jlr oLo^L«JI 0J1& cjj . n'q (^^Liil ,JjJ3 
S-tlLLaJI numerology « j I Ji^.^ I (^JIjla 3jjljj))pjji>jl Sj-Lx-aj-i^Lic. CjL*jji,l 

CjlJ J Till jjjjL_uLS 5jJ3- I nil <J-l3 (j-« ^^J^ 3 '^-*^' ' C "J^kJI (_ 7 ^ *"'lo*"<< nl t _^HJ! 
■^t J *"( ( u3tl «LjJlJ (J-SLj f«J ^U* llj L_0_J_A-a_>J 1 (j-\_tli J^ls 1^_»_« 2 1 ^IL>.j 
(Jjlj^vVI «-jJj Cj\^l^'\ jj^_! al -H III '1^1 (jjsj.3 fl g *' S ttJ jjjwUij-3 cJLul 

j^_j 1 2 ■■ l * " <jjjLla_i (ii (j "iLj J^JLII LLLS L^ j ^f <U5J ^J a j ...jt i ji — ^ vij 
Creat Music (3 a-JajiJI _, a j -"j* 1 ) jLSLabjb JLLi^JJI i t-> i»jV1jLJljLo.LyJ1 
(Yang KiilJLijjj Yin « jru» jj-i aI-h in'iVl J^jJ^j jjjjLii^il j aj *j .4_btiLi Ji 
^ 1 hi tl (j-Lc tj 11 •Vtl LJLa^jiJI (jrj_ij ' I J SI 1 a 2 Jlj Jj '^ a tl j 1 ^-'j 1 jrtjj 
LJLuiaL^JI awL±. ^jiU ...4Jl g<T1 l _ y a »_2 j-*j ,^^1! I («jLJ1j-<-a1J-a jfHi '._. a - '"J* ' 
aja_i in i\\ j^lill ,jx, I gJLafl j^-4-l ^f ,j-uU_II jj_a 'iLUlS ilia < _ 7 i£ ajj . ^» at I 
(LiJJLiji ij^-ui ^Jm^Jm \$hY\ 3 a ' 2 a jj-a) .AiSjJUl ljLiI h>I1 

(_p_a .ilj^c'^l ^^-jLj-a 3jj,ljjJ LlJjf L^JI 2j^,^.ll Cj Luia Ij^J I "-j^JJU J^ 
(ji JJljJ *_jLuJI (jj-^' Cr^ '(JLiXI J j j 1 n (_yl^.J . Slj^Ia 3jJ,J ^_i it^l oJbfc 
(»j Jail 3JL-o) Ming Tan «q\3 ~ h a» - 1 '^" <-.'iK^"ll ,Wu «jj» Sj^Ialj^oVI 

^J^. L^JUl 1 a> ("i 1 in nl J£ i^Jj^lalj-LA^I ^j..j^ult |jij_a (JjSjJ i(j^J ( _ T 3 
. 3_JJ 1_4_»J, I J c I j all (^^c. Lia^. 3_jiljji. Jl£.Ij^ i"X Ii uj 4j^j- i nil <JllLtJjJ,l 
4_Ljl_«va '"'I 'I *" c I 4_<i3 (jLj (Jj_SJI (_g\aj i^aJI (j-*2 ';j* xJLLLaJI (j£, LclSJj 

. I J*j , i"^ ' " ' I j I '^--11 I jj 1 * i-ilj" 1"") 

CjLcjji3c-aj Sj^ejjJI CjuujJ.1 ("iI«h~i ill JlSj .«3^Ji2jJ,I» 4iuJij»JI CjLtxisJ.! 
(J!Lo 'I-'jji-o Cjljlt i"i (_5-3j i(a-iaJuj|j 4sIjjl!I ^^3 jIJlC.21 (j-o ««Li-3L>-» ^j^>-\ 

. ^yja-j lull 1 uj t^aJI a ' fl ij 2 * 1 1 1 ul (^aJI 
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6ucu^aJI Qu^-" 



l^y t ("*l £f* "*l (j-°>^ j»'juSl jL»1 



" 3 \/i 



2_4/ 



:20 ^jLoj (3jj>ill jljuiVl) 
2 + 4 + 8 ,6 + 8 .1+3 + 7 + 9 



4-L.U , I 2 1, 1 31 "~-l mil j-gii 



LjjIo^j Lii^lj 1 j mlj 15 _i1 JLC VI f-^JUfc-a 

4 + 3 + 8.9 + 5+1.2 + 7 + 6 

4 + 9 + 2.3+5 + 7.8+1+6 

4 + 5 + 6 .8 + 5 + 2 



/_3 ( _ t jjiLjiI l!*ju jji ( I A) La "j 3jjI jJI i-La^iae a (ju <U-mjJI) Pi «(_£u» (jl 
(Jjutuil (j-o Sjbvlj Jl»j «Lii_i3jJI «CLa_i3 i_il i n->-j i4_lLw>J! CjuLji^JI (j^ JjJjlII 
<bLu> ij^-a-i V JJl£. «Gi (_£l :/«j^3i JJLc (_gL> (jl .CjLjiab^JI (_y3 Sjjg Mill 

ijJuJI IJl^J SJs.} - j S II j^l < at mi'mCI ^ 3Jt mil (j*£jj . 3JLKJI SJsjJLj 

((JJ^J-SJI J_a (_5-l^.J . ^J^ mhII (JjL(i,l (j-O JJlC J-Jjl MjfcSHJ (_^!l 4 OJlill (_5-*J 

3_a-L3 |jj , M -^a i J-a-»-ll I *' a I l<;K /a^jLp. oLj-cbLj^JI »l air (j-a jjjjiJI u-uj^ 
IJL& uu> i m i ulj-gJI juu^c (_y3j . 100 /oj i30 /cj i5Jj-Lo 20 (_,JI 3_>jJLo (_gLi 

aI a" frVI (_gjl^J (jl J_<jJL>J,l (j-aj . 5-J^ Mir 3-!j-i-o 03r!-'- a C?-'! Wj-" - iJj< -^ 
aLjIaVI 1L4I i_2Juk V (jlll 5Jl mil 0J14! ^yjjl mJJJI i3_5^-^' T^j^JjiJI 

.J^>- VI (J a « _■ 1 1 (_jJ^- -"J l^U-l I J i '"' (_ylll <— IJlJ^eM l—a-Adl! (jjjLJI oVjl (_£ jJI 

. I j~ . ..j I /[ a ( j_ a «QjJ| CjLuIou^JI »i air (J^-i joJ 4_l*J L^jl 

J_& «(_gl_l» JJlJ(JLi ALaJji^U (jl-JjLj-L^U^JI C^C.} Lt^' <— iLu-u^l Jl»-I (jl 

(. 1 c ^_*IjJ_a (^L J » i 1 in -vj . L_LaLal _^4->.j_a tCxj_uj_d_)l 4_a^ (jL-^u «L»LjIu t«L»l 

/. I dj . (j-pji^ca (jlSLoj (j"-°j l£' Lt^ 3jJl-"iJt «LuLl»I3U^JI S^jjlII (_gjJ 1 n a 
J .>.'at L^ji . l/» 3 2 ajiilLi (J1-l^Ij tLajJill (j-\_uljjj>JI q^, jjLa 1 Jlill Jj 1 1 u 
(_jj| •" &jl ^~al (J| j j mij ((jl ojl 1 11 (JSLuk J 11 mi" (_y3 J a»"n 11 1,1) (_gLJ ^Jj-23 
(jjfcj 1 — (jjk dLajLall (jJJ^aJ.1 JJ£: ^L 3^ui tT^Jl^j . jl JlC:V| (^ 32jJI 
J CoJSl] I j Jl (_, I r a«_<JI I jli«" 1 •■' (_jjJlj 'o-uj^C-^^ LkJualcl ^JJ^\ S^ijiil 



±±sJ\ 



( _ T 3 u^>- U"JJ i^aXI *LoJl3 I jl i»" . ..I jjaj . cLlojjJI 4_lLoj<JI CjuI i utII i_jJ^2j 
tfLg-ag^aJI sLLJl CjLlLi^J d * < nLiaJl ^.xIdIj^I tt i na 
. L^JI <ii~( ill )«_L<jj C& f^3 l£W^ 'LSj^jJI j^- f^ I aJ-& &\-uj q axial JuSj 
^*J.'j"'^ j'T^ '^j' ^J"J ' '3^ I jli»" . ..I) 2^3 ' jj** ^ ajS /-lajtj jj'a i'lt'i< 
1700 >=tJ J-i-a UJJ'.'^ 11 L$jjjo» (jr^'j ^ LfcH^ (3-sVl 3.4-lIIIj l 10 jjjlLI 
3-o* >UI LaJlj i4£jlm <L».j (_£jJI jji (J^>JI (j^J (<sJj • 355 : (Jr Aj 4JU3 3-L<-u 

.^Ijjlj 



y»»m>^tj^walljiaiil 

U-& CUjJlj>JI t_!j_<jiL>JI ) .^»^j tLajJiill (^yl uaJI (j-lJ Jajlj^l (_f3^l (jl 
jf <4jj_uL-uI jlSLal Saxu Jo-! jji ^JJUJI altalJl I jufcj .(^jLllII aLLiI!I 5^3 
jj^jJI (jj/Ljii 4JI . <±*JjiJ*JI (^j^jSUVI i_!jj-uL>JI sljj sLLalScljlS idll j^jeJ 
, U ,„j tlj i3_j_ij_<-uL>JI <J1iLlUj(JI (olaj-a L^jJI J i" i n"t L ^jl\ Codes (cjIjijSDI) 
j-lajl "-Tcil i7-j-LaJlj «_«j>JI (_gi) 4-ul i n-»J1 tl'^Uj <_jjj_uL>JI 4_j£ i_£-ijj i_£ JJI 

oj-SLD I (_j-&J i4-ajl i ii II (j_c 3-jj_ljv (JJjj V Lg-ISJ 1 1 a » i '-- 1 4-Lajlj «Lo3j 

lj_u^ lj a <~i~&\ (jl^lu^aJI (jLa dl!ji£ .(abacus « .jIjjlUd JL*j Li-i3j '^ LguJIj 
d<_-^-iJ3 1 jJsj . 4-j-il i ii ->Jlj 3-J^jj>JI jo-ufcLiUj 4_ujiLji2| Cj Llo jj I jJ»J I (j-o 
(riU-iJI) jl i2uiA jJ! (jjliaJjl) i2j>IjUII yjj 4J3>Ljl!I i, iji.iI Sjej^Ij j>JLA 
(jLa i (j Li uaJ I j<sJL«JI jLajjI 3jji (_y3j . 4-uIj^ji-iII 2 S-uigJI (j-uj imodels 
(_pjj (j-S-J (<sJj ( _£_^>-'iil CjLaLSiiJI -" la « a (_i Sj^HjtA ijjjli (_ T lII iCjul i h-kJI 

SJjjJJ S.u.uL.u'^l aL^II (j-o LkjLOc:Li (jjj^j cjJI£ i(jh^jKJIj j^j«JI ^1 VI 

al caajVI (jl a 1 1 JUk . jolal >_uo^iJ ^y u.aje-ui (\jjl i""i i no I jjlS »l olr (JiS ,j-o 
(j^L) /<u i4_jjjjLjl 3)1 uajejj 4_c_iJ^ 5^_j_c_o dum 3-^J '3^^ J ^Jj ^ III (j^-i 

.(_g^£lflj|j ( _ 7 £.Loi>.VI i U I La se '.^ I 3-o^L«^i>jLjIlcl t_*^=J3 (^yl i-all (_y3 Ijjlj Ja^ 
(Jj^jJI (JjjjiJu /- Lu^aJI (JLlI^^U jjIiLuo (JjIi ii jji LiuJiiJI t_ijjjiL>JI (jl 
jjLJI al^mVI f^S <_jLujVI 4-cSLaj JL»-I (j^ Loj . jl JlC^I Jiv (^ jiittlj 
tL gj Mil II aLLaJJI (jl 3a.ttl j->\jjU~tl Ijbfc^l jjj^.^tl «Ui«JI «LoJl3 ,_£ jjl 
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( _ 7 JsLJI «LLo>j_laj i^^j-uLlIUI <— il i n^Jlj '(_ T icl CjLvjJ (j-OJ 4_j* 5 jj^jjIj 3JJl^J,I 

<_<jo-a (_^ 4_u-uL-ul 31 _i ( Ju*JI 7-^J tcjj^sI jJil . (2yi i i nil i_aVl_i jl ^jjJLi •" j I • 3 
Cj l_j_Lj_*J I jLso"^ 4_Lc (_ ir, V (jL^ il i/jjau uaj| jj iiajtll (^ LijijJ! J^J 

3-jJaj .il II Lijijji ^j-3 Sj^lSLj Joi'ii ii j Jlj Laj iL*ilJl5 3-u-uL.ul Sl^i abacus 

. Lu_u I ^j-* 2^-j-o p L^j j 



10$ 






6 






<"< i ii j~ 31 j La . "j I j (jjJa^Laij iUl . ^ , ,. jLSLai (jl 



(_ T -9j .4 J T J I ii 1,1 0, ) J flJtJI ^1 Cj_<t».^3j Cj_J>J^£J 

«LJi j_<k (j-a- j i ii U j'C rill I fl-uaj J <>i'al jjLa *Jsl^J! 

4 rii^j i LLui A mj i"i tf^l i n^V CjjJ,u 4-ji^. (<iSL>- (_g JJI 
L<£ . » 1 ia 1 ' ^ 1 1 y nimll J-J^-* (Jr!-*- 4 - 1 ^-* . OJJ^J ' "^ ' 

^-"j •'LH-^ dhL^ls (J^J-^ 1 Jj'j^' C&ol^' 



d 1j 7\ , y~. a j jf, 4_J_)LJj_jJI 

!sj La Jl3* ^j LliJLi Jl5J» 
^1 Oj-^' £& A ^- \ '' ! '" *' 
(jl o-^ O^i oL-Jj-d-N 

(((jjjzL))) (Jj-a '"■ alia >l (jLJ^ajjl 

ju_Lc 5_4^-JI 5_^JI) Pallas 
4_^_]| j-x-iS Zeus «,jjj_jj)) 



i^J 



i UJ 



, a,;,nl l 



( _ t jJ! 5_^jg-iJI «(J-*j d_$j-£ ij'j-^ 3 ^j~»-j 1 nil SJujJI 



Uj <\ < \ , 1 I I o— ^-IJlSj 
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^^aJI 



' " 'I J ' a "*~ ^ 3^"* Cr^ 4jjji!j.J (_£J-I (j-'HJi^ CjI^IlL! 1 _ t Cjjl^^X\ -1 J a 1 1 (jl 

(_^3 V! LLl j '"j"j («Jj I J-* • Llj..^ j^jlII <-'>*■»• JljLo ^jji-Vl S-4-!jJL!l 

(J_l2 (j-a JljjIij J^*->- i—3 I miIS I (j-o IsJj) lillj ^^=-1 J I Sj-ji-^l (j-GlU dllj'n nil 

4_j_) L) j_jj 1 )-££ (j-« 4_4_iJlJlj1 ^j".j n ', \\ 3^1^_3 ^j-« LtS_4-l (jl («t_U_U ^J^ '"'^ J 

»l olr r-jjjtljjil (_ylll CjLaLSiLl! (jjuuJ 2\j\ !i\\ ^qJL*JLLj LlLiS-I (jlj i'LlJLu^UIj 

. I j , ,.Ai S^JlaJI (J^L>- (_p=j ^1 Cjjso (j-o L&LjLSj (j-o 5>f^ CjLiaS juVI 

(jl .5-2-1 1 , »tl jKa>U La}U- «(j*P ^ cr-* J-**^ I ^ jjbii! l£J^J 
^^J! Ij luj d^jjj! aVj-a>jK ^ihit^ A^Lii! ( _ 3 _cu-ujJI j. t i^l I (jS3 joJ (jLJj-JI 

Liiaji Lx-ilj < -n n-fc£ a^JjlII jJl^ia (^^ V ^»«^U^« IjjlS <_2j_cu]l I JL& (jUj-JI 
(_y^ i l_n i nt .JjJL*-o 4JI ^Jj i lJl i>^ r & ' "!.' <J_M J Hfcr ' (*^ ^J • 3"'*-. (_j-^ 

(J^>- (-_3jIjlI,1 «lc^_4J?e_« t ^^H ^ q 3 rt '3^9^ C"^- 1 ! *C7^4" X ^ D ^L^ 3 pj_c<3^_« 

>fy^uJu ( n 21 1 JjliJuiAJ L*_l*dL>. 1jljj?t_« LaLLiaJ L$_L« IjU-*. i _ T HJl «L_uJLl^j1 <l£L 
\ya~ Ij^Lil J-SJ .(85 2--*.^\\ jl^\ • L>J uJuXh'^ ^>S^ IjW^l '^ O^) 
i - 1 1 a^iU* 4j (j ii j I .ij^jc-a ALlaj 4JI (_yl^. 'Li^ <-— 11 i n-»Jl joi^. ^1 j la a (jl£ 
oJl^J (jL£ «LJLa i3JLjJlj>JI 2 j S-uIaall ^la-ll j la J 3-^»-J (j-o 4JI VI .3-lUx. 

Jla . x^l>J,l (j^: SjJlJjjJ! jl£La>U (jl£ i^JJI jl i^ill 4 ...,;•. j-.VI oLaLguuiVI 
S-j^LsUI LLajS i i iLdj LiJIjLa (_jiJlj - 1 4 « i a j ^ 3?jJ,l fojltlj 3 ii U" U jlSLa'iM 



cL j -L t -i (jLS I o*~ Lal_4-i I aXLge rt 1 u mi i)J-i Llau) iJr 2 i )l i h*kJ1 ,-<Jlii i^-*- 1 

4jj/IjJ (J& 4 i i nj'tj 3lj| "IJLiJ i«a^L(JI «L«J)) 4JLi «Lxl»JI «Li^3Jj .(j^jJUjji! 

' " ' I J & 1 " 3j^>-^-0 (j-O ^ I H^ L^J! i/ylSc (j^ Cjul I M^l (jl 7C_L^I^JI (j^ 

t_il_«Jl J*C mi (_,i£. Logistics (3 j~ in-vjJJI) ( JjjjiJIj) Jl alaal jaJjij (j£Lxjj 



1 06 



.(jjiJJLi 5-J 1 t" 1 11VI ,j-o <jSL«-« jJ^ (_J^L_i i( ( _ 7 SLuKjJ,I i_il 1 n-»Jl sslz. I Jji 1 ■■'') 

(O-j-3 ?-LllJV UV^H* 1 ^' (J^ 2 0-° ^IjW J " *"' ' "\? • I "flt^i ' ">" cy-*-" <J^"'j-^' 
«Luu^_LiII CjljL$Ji,l (jj /j fl-LajJI j<sJL«JLi dajj^j ^ J "^ j taj CiVI mu nlj 4_uLu-a 
CiLil 1 n ->■ «1 4-j ? U-U.I Cji_4^L>JU Ji-a .4-tlAJJI oLtal 1V1II i j'-\' M 1 ' '-"'" 
( ( _ 3 _S t uj/jJ,I ' fl-Jilll (JILa) Sj^SLaJI CjIjL^U i4juu ( _ 7 ivj .^j^Lailj a^=j>JI 

.(_2_lU^_lilj1 Jo 1 lill'l (j_a 'J^^ »J < >»"" 

(J-o^j jl 6-° ^^ L$-^ "^1 <2-3-aLj .-.I t\^\l ^ ^JL* LloLjf ^ I jla (jl 

4 1 1 11 i lu (4j"n ii-v^ill) Qui 1 n-»Jlj . LlILc (jjSLajiaj (juj-JI ^LaJLS «(_£^£Lia» 

c_j| m-»JI ^ Ir (jL£ jJLl .3-3>L^>JI jf j ji^ill^ cjIjI^JLI mJJuvI CjjI^ p^jlj 

' la ^Q j '^-^ * ' cA-^ 14* ' (_7"^ < ^ j - u J '- 4 - fl J ' ^"' ^" (J-^ ' (J-* 1-^-* '-*-" ' ^'"'^ rt JA& mi 

>s rioll (jl SjI u".« jjLLui Lijj^jj jl ji^.21 (jl jJjjj . Lijj^j (_,i^.j jl j^^l 

I I3^"'*j;^ (jj ij i^LajJill (Jj^C.^U LaLaj ^ fl I" -ie-a LlL? I 1 j'»l VI iliuJi^JI 
n— il 1 11 ->JI roJLc (_y^ . 4-lLj-*J1 4 * 1 ' *"*"'"' cluLS La (_,!£• J ^M ' "^ Ct^ (j^^J^ 
j_jJL*3 l_&jj_aj iJuLS ij-L»- (_3-^ '^f'-^JJ ^A^ 1 ?- *'t!-^"' J-P^ -ilj^^l luLS 
^jlj) . I £ * LaJ ^-^-11 »l J Mi^il tj-C fj 2j 1 ■■ rt (( J^>-J)> L^J (j-^J-1 3jJ^J*_a ^_)jLo_a 
(. 5^_l>-^i1 ^^^.jJI oJJb ij7-^- tJJ^^M^' " <( (3^>- l - £5 ' JL ^' )} (^ * rt 
•■iU ill I JJt (j-a 3j'>^ AJ^3^ ("^'J^ Laj- 5 Qj"j '"'"'J (jjJjLijjJI sLxUI (jL? 
CjjLS JuflJ . JljaJI (JjLiLa j^>JIj i(Jjjj(JI JjLLa tLuoU^JIj it_!jjilll JjLLa jaJjJI 
jj_al_i 4_La_iJj_a Cj_iLSj ,jl , ,.^1" , ,,l aj £yj ( j£ jLijV (_fljjL«j ,3j'j-^J' oJlA 
(J1_j 4_Lflji>JI JojIj^JI lJr ast2 Li^=->- I Jaj! lI^jLS L^JI .SLpJI 1 La 1 h (j I <Ti 
i(JLiJ.I J j j 1 11 /j 1 dj .4-ii^. I J^Jjl-^" (_gjjaJ ^LS pjjlo^a (JS j^jGj tLuio'ill 

^^3 rL^ -&LlU (Jj^ (jjj^LJI oj-^" lt 2 Parmenides ((j^juLLajlj) (jL? Jl2£ 

(j I i iSz-jlS t«Ua_Ljl 4J (jl ^15 . «Ua_LjSju X-ZL^Hj (jl 4_tS_a_l V Jl^>-^-a * i _ 7 -tu jJS (jl 

4_j| dJJij 'O^ J **•"' '"° ij^ (l>i* Ju * o' ^S • d '"^' 7^ J I 4_tuAj (j^ (_yjG 
(jl ( _ 3 -3 oj_lcj 4-uLdJ ? ( _ T jiuJI Qi^i o' O^-*- 1 ^-^ (_>^3LJuJl (^J 1 ^- OJ j '-^ LajJa 
(JlLa (_^jLi>JI t_y3-*-> (_5.ll j t\ '< H i*.At 4_^j (jSLj j<sJ i4 mi^LUI ojui (_,-3j • Jl>-Ij 
i^^Ldl JlxI (jl£j . (j»3>LlJI 4;iW: J <;" 1 n" (jl (jSLxJ (jjil) 3jnn>ll Sj^iUIl 
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^^aJI 



^jfc JStlt 2_i i nLm^l 2 ^jUjll c'ti^ i*Jsl^JI (_y3j . 3_<i^L>JL I 2_<Lic ^Ir UjjU 

3-iJJi^J.I LcJjJij j^c 4jt>-L(JI »l UJ^VI £ys a ,^.1^." ,,.11 ^jQill I Laa. -» j -» i aj 
i(jjiuLII j_lc. (jLfcjjJI jl ireductio ad absurdum 2 ajj taj <-2>*J (J^Jlj^LlojIj 

^_j_j_i_jJl (jl LLuJ (jl (j_a 4«LlJLjj-a Jl>-I tZeno «j_i_JJ»J (jjj Jlj_u_«j L) (jS_4J <J 
(j£Lj j<sJ . l_j_2_Ls_i_a I . >» a I " CjjI£ 2£^j>JI (jl_i Liajlj Jj imi n->-j Jj-a-" i na 
(ji^ jJjlJI (jl j i ii (_yi 5 1 ajej i " *_o (Jji-I <-d_p-<Ijl ^is .aJlC Vj -^>>-J t-dl-ufc 
i(jl i i ii II 2-jIJl.i (_y^ 2-ajJjILa fll aaeJ i uJI Cxjl£ I jl (Jl^v^l (j-o JLtj L^ascjj 

(jj^Lj I j xk SLi-sc-L "II cijl^ (_ 7 ill 2 U ^ •> 1 1 jtj cJsj J^ (_y3 J uaj (jo> AJ'i/ 

i_i^cj ?l_54ll (_y3 (jllal lS^' -"J i uJlj .aLo^I (_yJI ^_ifi Cj£j^>o Jl3 Si ascj i "II 
(jjiLj jJs .(180 2 aaA^aJI jiiJl) Ja^l (jJ! <UuiJ jlSUI ^ \7i\ia (j-ajj (jl 

«lj! VI ijj^LiJI j_i£. jjLUI liJIjj^Uj 2jj^tiLI 2-u3jL»-a oLvLUL^VI ojla 
(juLb 4JLa i4JL<Jijill jll>-^JI jlJujJ,I j-& i_pL»JI (jlS ULj . (JJL»JLi L^jLuI (jSLaj 

cLaue »^ a <". i imI L^ji LiS > I Juij_o <"< i imI 2jjj?tlll (jl . LujiI^>- 2J.il Jljj I ijlr 

(j£_4j (^JJI liJIi j-A j-iSLilll ^ i-jjIiiiI J'^'a? (jla «Js!^J! ^j .2j^iaJi! 

(_yJ^S JLJJ .(j^_fljl_cuJI (j^Joll (_y3 Lii 2jjjJtlII x_o ( _ > IojL»jj 4JI (_ 7 i^- 4_L&j_JI 
Ij^j—ljij 2Lj SjL;e_jJI (_jJI jSj^IjI jja-al (_g JJI 2j^jtjJI JojLua i-Lljl i u-l I JUk 

jl i^Lo^l (_yJI jLajVI l^li-oljj (jlj (s-aj^cj ^ j •»■" 1 1 cjI JljUj^LiJI (jJI L&LjILiI 

2_ljj^L!I i_!j^>JI (_yi j>Jj_L>- (_,JI j>j_aljl jjo^sl (_gjJI (j^_i->JI (_y3 (-jj^jJLj 

.«$ jj'i/l (_,JI Ij 'nil (jl (jjjj^i Jj* . <lsI jJ,I IjJta-L&j Ij^jl23» : Jl^ jl (jJj^I 

(JSjIi Jiitjj !il 1 4-2iIa-a Cjlj-u^uJI (jjS3 j-iS^lII (_y3 7y_^_Ll1 IjUfc JlLo (_y3j 

(j^. I j K (—iJaJtA i_jjjjdJI (ji_> (j^-uU^jil JLS Jii»ll (jLa IJiSL&j ' ^jjl»"^l 

2 _. \ a »tl ja^jlSLlo (jjSLI Ijiaj JLila'^lj J^JJJtil ^^ .^-^ ^ t-jjjdJLa ./cjijCJI 

(j ii j Ij r-LLiVI J^5=-i «L^vj_aj I jl^^ (j^ijjj (^uj-ia JoLiuJ «bl .4lxIlSLa j^lC 

«LjJI (_j_ojJ! l_o (_j_Aj) ^ Ulull 4_2_jJL>J! (j^ 4JjjjjLxj (JjO i_jJ^2j 4Jl£Lol_i 

. ((ic—il i n^l (<sl«J» j^>-\ (<u-ul I J-Aj . .}! JlC^I 4jjJij sUjiIjJ 
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^I^clll Jg? CjIj&JI "lo-^S JLp Ci\joj 



^^Jju CxjLSj i/cjjkLfli.l (jj-> djuUtl jj_o2l *_o (J-ouiIJ CxjLS L4J2 . slj^l aJJt 
(jjiaLLo ( _ T xi^. ' j LSj «L«j ^LS 4JI VI . «L2lLsJ,l (jjjLiL>JI tjj.5 Cjlj_iilll Jjusj^ 
(j_a 2-j^ iSuJI CjLcjLCJI jtJSj-oj i_^*JJ (oJL«J! ra^-2 (_5-<-«J (jJ'-J^TjJI J S fl 1 1 (_y^ 

(jjjdl (j-u-iLJ^-JI (jj^'v rill (_v^-»j i-i!l-i-&j . «l$JVI ^1 SjLJoVI (jjj ,id s^s^t! » 

P **J - " (3* - ' " LT^J *L)3^' d** <— fl-JLjJ (_ 7 ^-ll «^_C£3 Luu 1 )) «Lufcl_4J j-j£_(£l11 

2J3jL>- 1". i njlj «LLaLku «LiLiC (j-o lfj-»- LiLS «LJejjuj j<sJLjl!I ^1 \jjusju^\ \jJt 
4 j o i ii l La 3-<kj) 'L^J'Vlj j mm It l^jLi-o In i*i jjL) ^j l ^"'*„' Ij-llJj 3 *J .Ult 

iJiol^JI c^JL? Jl2J . ?(jr ji J^ 4lo ! iVi i^JJI ^yL^VI jji^>JI jjk((3jUI» (j^l 
j ^ljt\tl J£ (jjjLjiI ^^a (J-4S3 (j^l 3j*_ujJIj ( .j 1 nil (j-u 2Js^L»JI (^^c. 3jt>-LJ 

«LJLjJlj>iJ 1 (_2-JI I d, ~~ 3 rt ^£j-u±jj\ Qjulsejj j^j t u*\ ^^^^L^-VI tl)ljj * «Ljjlj_lLij1 
.2 01 nliitl (^ S-u-uL-uVI (JjLJi,l - la » " (^^c. 2_i^vt i_l!li il j-3jj3 rs-tj • "^Ij 
Tales (j^ijJIJa (jl^j .S^Uil Jj^l JSLill J^ jLCa! aJLc: C^pSI jJil 
(j-u-uj ^ *^ LjaJI jj-* *{j '"' I 4-il »" < 11VL1 4jlj_lLijI p^-t3 j^ 1 "- 1 " (JjL>- j^ d rt (Jjl 

<_a^c (_g JJI Jlx>.jJI jji^>JI j-Aj i«m 03^ o' t r* J ?i 'LJLj (JLS . L^>.jL>- (j-« 

5JL>JI ^1 1 joJjsJI (_5-*j , 2 i\t ,^\\ 2JLv (j-o) j_l«jj j-Aj «GjukLiLA (3^>-«-i 4JL> 

.(jUtJI ^j .2y,ULll 2JUJI ^1 IS UI ^j .2J5UJI 

(i^LsjJjJDj ijU!l 7v^l Heraclitus "^..Ujlaljj*.^ i^l^JI 7^^! Anaximenes 
jj 1 ajj . j-caLL«JI jufc j-j-«->- oj^^ ' o^LH^' ^-^ i<_jIjjJI T'^P^I Xenophanes 

. 4JUJ ^1 ^_i-iDLLtj1 jj-* ^>^J S^4J Ub (_£J^I ^tP^> I 3"^J L^lAL>. 1j 1 ^» Ic -ftj'^*' 

(j-ol Jl^3 i(j\lcajilo Lj^SLj (jl ^j Jj ualu /j 1 ia flj (_^ill 3ji£.Li)l )«_o La La- 1 a ilj 
LgJK i"il (2>^- «LaloJt^Cjjl£ LAj^-^lal (_jjJI «LjJjjI j-uoLl«JI ^Li (jJ>^-ill fr!- -*- 
ji (_gjl_«JI <_)ljJLlL^ ("1 1 ihI jj^sLuiJI Jl^£ i2_La^jJI LuLp- (_y3 1^1 )LaJ ( _ 7 jJI 

.2^^1111 S UI j| jLJI jl sl^JI j-^Lk: 
( _ T i JLxAj Vj 4 j Ir 4_ui «Laji>JI ( _ T 3 iJluLs CjI mi^LUI ojui f-J-<t>- o! 

4_SjI_<ji ((SLjJj^l J-»-a I— i-»J I » 4 » J I to J JJjJI (J^>- 4 l^i 1 ii^l (JjjLS Ji^J . f-^j-UJ 
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±±sJ\ 



^ igj^-l (JSLu^s ,jSLJ .(>j>J! LdJi ^ S^aj-UI i_ajL«II ^1 3j_uiilLi L^JljV 

(jjj|^>JI (JjuC. 4-LdjSJ LibJ^ IjJjjuij (*JJ9j ^J- 5 **JJ .' (u^ 3 ^-^' (_£j_i^3L*-a 
I xa-ixJaJ LIb=J (JLl>.| SiOiib L*U!i JL*J (j u-jJI t-jU , ,.ji (_£j^v| (OJ .j mmII J-Lc 
. Lls-^J^jjJI yi «GuuSL! («Loui (j^ <i_9jj La j_lc) dL^iila SjjJLi 4j-uIj.} (j i i axil 

<±ujl»- foJL»j IfljMi jii^l (^^LJ,! ,Jj^ tiJliJI (j>HI ^^s) (jjjLjL.ii.jI (jLiC JlSj 

. SLpJI J_l9 (_ji£- <-LjM JJI IjjIS (jj jJI «Ljj_caL»-a ^-Jjj^v (j-o 

(Jj-oljllo A^t^J *luU3j£L CjJl-( dJJj «LujLlII CliLc-LOjierJl *-JJt»- (jLS IL*U j *_OJ 

( _ T 3 (j-<lS3 I ^Jj^J Ct-^' 4jjjiLuj3(I «* 1 J~ 1 1 <J-/_ll£j . 4jJlJj-oj (jjIa^L9l (J-l2 (jj« 
VI j rii n" (jl (jSLflj V Qjjt-ulaj| a Ua-Ll I (j_o «. j\jaS j_ioJ I j) djLjiJaJI 4-<-olj.} (j! 

S j u i n a iIjLjIjjJI oJ_<fc djLi? Uj . isjjJ, I j-jla jj LgJiSLaj Vj ijLSLalj «ljT (jx. 
v2jLs>L«JI ' ^2J *~ l?' 'J-Sj-!! (j-c Lls^.) 3jj^=1!Ij u maJI cdlj^VI ^1 

4-LlojJLi ^ I »"n Lo-ij3 «Lu-uC tjji^j (j! i-caj L^JLa i(/, alaJLl I (JjJjejJIj SJjLplJ 
4JV I'lliill *ik. (j_jls>lflf j_u jJla iJliUI (J^hH-" cr^ J -(SjMnjtl 4_9jjlI.I ,_£?) 

.(_gj_i1vl (JLjjsJIj 3jJL>JI JjjlJL>JI (jc Ll^j/c. Sjlj 1 nil i-j-MjSj*! (jjjjjj (jLi? 
' . j^^J j 1 *"'J <j " " '"'^ Sj_«iiLJkl «l<jiIjjJI (jjc, ^It-'Iu (jAjSLLflJ I •» <^< « jJsj 

l^vLLi I Aj Lj ""* Lj aIj^-VI oJ-tb ( _ 3 _3 j jSLflaJLj L*Ui jjjC Lcloj/C Ij^jjL (jij 

CjI JljSjUII «LaJj-aJi, ('"«! flxaljj I J-^aj (_gl) /siaJI J?^Lo Ijjji^j (jLi »l oUtl ^l 
r-l "i i"n nVu j_)-«J V 3-3j-«J,! (jLj Q^SjJlJ IjjjSj joJ .rlmi nVI (_,i^ <^i-Lii! 
I Ja-il LxjIj i (4 j 2 La i a 4^Jl2^ l j H a La^llajl 4-Lala-Ll, I ibii?L>J,Li (_gl) i _i i n-r^ 
lj_Aj . (SjUfel 1I1 U j_ttjljJiJI f.jjus f_ 7 i^- oLuIoj^JI (j^aje^J (_gl) .- I j 2xi u VL 
i4 lLl2j>JI (jjc, tia^tjJI (_yJ2j « 43jjJ, I » (_fi j<ui«ljl «_Lxj (<sJ •" J a 1 1 ^l jl y.aVI 

Ljjjla «u (j^I qm Ji? j-lcj (jJLj^jJI j-diJI (j-o (Ji? ^yla *ljVI oJlA <-.t- iiij3 i! 

(_, l-»-Tt «LuLjjjJI CjLlUolJjJIj joiaJI 4jjiIjJ CjlSjjla jiljLLi (_JJl>-I (jl . SJjjla 
(jjJa^Lal (<s_&j_ui£.l (jJJJI dVjI v^jLibi? ^ys IjLx JjiSJI VI ^^u a] <LJ| ^ 

jLSLaVI (j_a I • ^j all 3_LaLi? icj^jj^o dju jJ-jj La LyJ-I <j' f- ^ *^ *l J^-l 



j<sJ «GLa ((jjijJua jt* 1 "j I . Qala^Lal . JaljJLm «L_ujJua L^J CJtLv (_jjJI 3JjjJ,l 

q u jl 4_il LaS ' > loij 2 1 ■■ <j-aj tj^ LX (a ai»tl cjI^UJI j '"-^ jj-* J^' i S3- ljj (3^ 

jJ^Lv (j-* tfJ^^e-i^ (j-oiajls^-ufc Lai ^j " Jj ''I 1 h (J) * ^^jj-tli ^l LiL»£ LujJ 

^^SJ . «Lj_aJjtj1 «L^Jti,1 jj-* L>r^^ J k ■"■ (J ill t J-Aj * 1^ * mi » J^IiSLa ^_jL«J)j j3\ 

L^JjJ \l j .^."i , ,.VI J j j , I, /_-Lc 3 1 .. w* ^ <J-a->- (_3-3 VI j>Jlj>o V (j "k\w iia-O 
(j'j-^l "L^-^J •'^4 £ ■ fVJ^*^! (< 3^' a (j-° 3-iLc J^^J CxjLSJ-ajv (_5-*J - ojljLcl 

(j^LI .(jj-L}L9l Lifc^jjl ^pJI oljl^JI aa.! ^ o-iiSjJj tr^^lal 4JU^:I 

i,_L->.ljJ,l (_f Ji^-I (_y3 ilj^L9 Qola^Lai pLjjf (jL ( j-aitJ q\ i ni^iiU^-LC. (j-a J JuJ 
J mli n_i I 1 j a tal (jlSj (jl allse a (Ju^JlC (jLaLLaj (j^-oLJa-JI JiJt£. (jl£ 

i _ 7 IL>-J ^j-u^LiJI (j^JLjl (j-* U J-J J"^'^ iLajjJ^j 4_al_tj1 CjUl I ti~»j1 JjTi n" ^^^ 

Lalj t (I gj>j 1S1 (_£JJ! j^LlII Jljlj ^jJL^II (j>2JI 1— <3L? (jJI 3 j . n't) Herodian 
«_23 3^U", ^ (j^j ' Attica «KjjI» ^1 3j m't) Attic (iS-iSLuVI)) jIjl^.^1 - 1 to h 

(j^LuV! (jL? . (liJLufc Ijiim^j VLa-*2j-ul ^1 JLCL^I a jbfc cAajdul C^p. LujI J_a^. 
v2jLaJSL!l (j-a (jyJjV! <_3j^Vl (j^LajLLtuJ Lll£ La£ i(j^aLki!l <jj JJt ^uL-ul I 
3I<h"imU cljtjLiVt J Jx. (jl£j i(_>iaJU (^ l^i^it t Ljsjrh!-' 1 ^ jl Ji^VI ^^k: 3JI jJI 
a I lallLl (_£1Sj jIJlC2| lIjLSj jJluzAI ^^>-J ' i Jj a (l>^i C^J I'-*-* • !-3JJ^*-a 
•.^yJLJI JLill ^ La5 ajjj '^'1 JlIc (<i4>J! jl^^J tiilij ^LajijJI 
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^^aJI 



2 j in'i ^jjiJiSLj/^l j! Ionic (^jj^Lj) <-3>»j ctJ^J' i^jjjJI altall! (j^i 

al la III I JJt j£±j\ jJsj . I i^'» J<nn ill (j-ui!l (J-CLujijjjJI j«"^il I (jJI 

JjS JjVl apJI J>^ ^uVl j| j^Vl J^ LK J*.j oLLu^JI *!j^V 

. 3j JL*_« 4-QJl£ L$-i-« (JS ^^l JlJu_uI 3j^j?e^_« 
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SJj^jiH £yi r«-c.j-!l ^ji^. 4JI jlu . ordinal numbers (<Lu-u^l!l jl Jlc^I)j jj m'Ctl 

. jLJJuiJ I i> J-U2JLJ C-UJ Ml 4j_« OJ-! I CjVI <n"ll II^U TcJLcO ^-Ul jjii _)Li3 . aLIo-J I fO-^ 

(j-U CjLJ3^L*JI (j-a j^u£ JJlC 3-<u (jl^ Li£ iCjIjLJuV! (j-o JjJjlII (£jseJ (j^-^ 

uiiLj^c_i j a '" Cjjl^ cjLiI 1 n-»JI (jl Jjii>J,l (j-oj • 27 L&^Jl^. (_jjJI i_aj^v^l 

jIJlji_o id^ 1 iii ( _ 7 J& L^JLa. >l J Lojj ^-°J Sju^aZa ^jlr Lol I g < 1 <t^j jj^-JI 
S-jjUa-i^l jl Jlx.^1 1 - . I U. jJaj . (dSjuiiio)) ^yitj <LuLJjj 2 oK abax) abacus 
(jj-HI (^ 3_uLaj^JI aIjsj^I I(jItc-o clAs>- (jl ^1 Ljjjji (^ J <" 1 n" 3_uLJ^jJI 

.j-iUJI 

(j^LuLi ^ <Gj! jl>. ,jjs aLsI JlSj . -i}Ljit Jj^ 500 aLc LjJLI^jI <^ j» L^jjLIj-o 
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<^m-». LJLtaj| i-^ji**- ^ (jjjj^ ^1 j^Lu j^LjI! Jj^ 525 aLc ^j . LaLc 

1— a I i'iS "1 1 11 V I j ...j\ (cjLlUou^Ju «U-L*-a i". 1 njlj i«Luj^) Sj^jji 4-lL>- (_aJI 
I ajl Jac? i^-LLLu-LJ'uLaj 3 TA a I — 1 1 ^ 4_JLLo <LlL>JI jui C^jl£ . JJjJI jl>"i? 

(^ jlSLaVl ^1 . jSLiJIj jjjJI jKal <j-o 3_aJj_o L^jl . 3_p- jj Jj S-pLoCj-cu-J 
L$Jl . SjJLi. 7"ljij2l • ( I ' '"j I crj'^r^j cr J '- tu - 1 l) _>*■' cr^l f ' "?• 1J- J "" '*.' v3li 

3JjJl>- Sjj-Lii ^1 J 53 '"' joj 11 La 2 3 (j-ajJI (j-o 3.}jjij*-a .ijj, .M 1 n-v^l ( _ T 3 (J^><-> 
(_^qXsb3 1 «Lj-3^L»- I j «LjJJi£. 3Ll>- (jJ! J i"i 1 ni (_yl!! 1 Zj I J la II -j.i-1 rn 1 nv ^3 

.4JVL1 }Lal£ bUo! iiuJ «SLpJI 2LL*jJ» j" " V Sjjj ^ rjjJ! 

L^_L« (_pj t^>- VI ^j^* Jl 3*_« L^jJaju J^ I djj cLu_uL_ui '"*' il Jaj rt 5j -"-^ JL>-jj 
'.i-aUJI/t-JajJI '.j-iJl/j-pJI '.(jjjVl/j^jJ! i^yS-j^JI/^J^flJI : ( _ r a i«L3jju 

/fu2U.J,l i^dMIA^ai '.^jLJI/jUJI ii^JI/Q^SLJ! '.jLuJI/o^J! 

. jjJl^J.1 j-Lc/jja^J.! i^i-a-UI 

2al.t .^ tl ^^ a_LJl m'tVI <rjLa}L»Jt (_^fl 4_i_a| mil ^jLlII /ojfc! (jl -4 

«Lc^_4^e_a (_^ Jufc^JI l_A^_tuJ 3Ll>- »1 i n illj (JLi^jl j"ih t (j I i tJ*J . ?e_i-^3 I^Hj l^J 

(_z^ i— u^jjj .«LuJl2J,I «LLaiJI «_o fftja- i n ij ^Je-i (_7^- (JLalazI 4^ mi'i"! «Lx^SLa 
. JJjlII 4xjIj jj (JLtS (jjij^j j-3j3 Sjj^xis I Ajfc 

dJJj (^ i^uk JiLaj>JLi j»j-2jj (jjSLII i-,?!-^ (jill i3jjJl2J,I jiSLa^l jj -5 



is 



^^aJI 



j»bJI i alj .^"-Vlj i JUSLII ^1 Jjjmtl (yd c_j! im-kJI ,«1c. Sl^jIjj <jU I jj 
i-aLiu^VI £yi jj^JI <jSUj u-bj i3^Lu>JI j^ljjs JLji-i3 ^yJlj 3j-uIjjJ! (jJI 

fjuXlj .aJLlII *i£Ljo (jll! oLu^Ljpl Jl£:IjJL|j 4JVI 5jaj» CjUjjJ Jj-aljlXI 

(S^aLtS (_JjJ SJsLAIIj JiijtllLi lj I *»~"_i (jl «LlL>JI r I i^c I (j-a *^3jJJ 0^9 

r I . ^ c I s £j I . a s | 1 .nil jj) JJ^J L»j '^ 1 j!J- , J' ll)Ji^4^*^ <J-"J' _0 "^J •f'-^'-^'lj^ 

jjl—i s-tjjjui IjL&j t4_jL>J1 CjLLsLtiuJ *-jl&>- «U_ujLx-*3 <_ t 3 jJLv^Jl *_a (j-iji i n" a 

jj_a .< )l i n ~*j\ p I c ^_SJL)1 jjjj j^_c LLi^ (jl jj)^>.LU,1 j^jju^jJl 1 2j *j^j 

^yjJI 2 j &Vl ^Ljj-Jl c_il ih-kJ! p I ■» I (j-L-c? (_gj.il j-^~ ■*■*! «ul j^JJtl 

IjLu/ i— il 1 11 ~*J\ < I c j dj" 1 n-v^i!l (ji_i 0J_j_l«jj 3jJJjl!I <Cuj t\'<a . I j^-»" 1 uj 

^GLaLi^l ^yk: 3j*-l^IjJI itaVl (jj» Jjilll <Uj <jl jlu . 3JbvV jjj-s J'j-k 

Juu I Jj^ ui _) 3-4-1 sLj-uJlJLII I £°ij[jLjaj 4_lL>JI Jul Sf LluiS JlSJ . 4_j 4_t^Li-JI 

1 * jj """ 2-ijjSUI ^jjLojJI Cjjli . 4_ujj Ijljj^l LajLllcLi 3j^u L^SLSju jalua 

(Jj^ JlSj .Sj^cuJI -1 j~l. ) 21ai i' 7"j-JI <»J^- (jyl^ p". ..^tl (Jj^Jj r I ■'•"•' »l O^J 
tjLi j in II 4_jl Mi'qV 3j-^-' 5-J-L>^' «Lia^.i JL»-i Hippasus (((jjj-ijjLijji)) (jl 
,U ,,>.ll , l^iojgi 5jLj$5JLa-"iinl jl (_£!) .(irrational) (««Lu^5») jlji^.^1 (j^m ; 
4_lL>JI j*2 4j^-L T tt- i ^3 JtJ^ J^JJ ^ LaAll i>JLA (jSJ * 4-i.ui i n"v «LajJjt_a j-£uu {_)[£ 
Sji^v^a jl Jx.1 (jA jjSLa cLJl il rational « I 2 la i a » jl^ Ui^-" O^ (j-°J-' Cr'ilS 
'jp aJJaJLa 3Jl_uiJ,l IjjsJLc (j-Uj^c.Lijjill jLa '2 au^aJI (_y3j .4J^I J^<* (^ 

(. Llll>fC. jlj^.^ Jj»-J ^J LkJi^-j jljLC.'i/l ^jJt 4-~j,-~ .^tl jljtC^I (jf £y! 

iCjLljIoLj^JI j<s_k. ( _ T 3 (j^l m"iSu 'LaLLflJ (jjij^c.LLj£ ^1 (Jj^xflJl Jj*JJ 

2 .... 1 ~ j 1 1 «_Lc ^.a 2 i itj^J.1 : 1 it j 1 Luij-LC. i5j^i-l CliLaLiiij^l ^1 S^Ll^I 
4-La-^mjJ.I jaLiJ VI (jjjLjj /y^ juj^l (J^la j_jjQJ 4 ii 1 aj J i4 , ul JjiJso ( _ 7 jJI 

. Lfc^aLcj j I 

j^ (_>aJ3 (_ 7 jJI ^JJ<3 ""I «uAjjXu «L>- (j-a Jjl jlS 4JL1 (JL»i>-l J^-JJ V 
(jU-Ll^aJI (_j_«_lj_a pj_<ujc_a (_£jLuJ J-JjJI ^-£>° ^ij'j-" (OJL£ <±J!la (_y3» 4JI 



II 



l _ r £j i^^-t^lj^l tt 1 11 a (j_o i(2yi La II ^^3 "ISj^^ji-a luLS «LlO>j_l1, L9 . «(jj^»- ^1 
. (jj^^JLi 4jJ2j (J^a L*Uij iCjLalj_a>2l tLb (j-o ij-L^ji 
jJt (jj/j^C.LLLb (jl£ I jl La (_yi^. (JjJjJ AJ^J ^-^ 'o"J'"J ,' 3 ^ , "'J La-J^J 
(■ 1 1 .1 1 I jui (jl jl i3_lLu-uo1I aLJu^Ij jLjj^I Jl^ls! t>V <^3}L«JI ' a iSu£l (_£ jJI 
Jl^>.? «LJ1_j 1 ^ . --> j j . «LjJ! 1 _. 1 11 1 i_al mi'i^VI lj_fls (jl JlSjJ,I (j-aj i ta ^' a 4_JI 

cjLoj! j_a> j^>-VI (jLSj) ^^-iLJj-lJI ^^jj^tlll (<sJjlLI Li>- (j- 1 1 jl I (jjjLsoVI 
J-jI—3 4_j?j .-I La-dJI J < mi * 3^1_a f |j j II (jl_j Empedocles «(j" j Kj.sLj-al» 
JljjulU La^Li. ijjij 'j^-T 1 .j 1 ill I * 1 jj ,jjj j^c. liLx£ i_al m'i^Ij . (>UI « , ^Al I 
<j£xjj 3-p.jUJI SjLjLilaJLi (JJjlIj i-aLi^VI I jjt jli i jjjJI ^ ojLSLal £yi 

, <A ] a /j , u t <3 "1 -*■ 1 ^> (j_a fj a seli 1 1 
(JljJal da '"j" (_ylll jujjI j-2-b jJjj 4 •> 1 n'il,l 4-lSxljijJLI CjLaJLcJI (jl 
(j-U 4 j 1 ii'ill (jo£j (j-<->- jJjJ La La- 1 11 ll CjLoJLiJI ji&~\j ^l-j ■ 11J 1 ■ 1 1 11 M Lasjujl 
(j|) ./cJLJl dJLiia Llxjt-fljjl ^3aJl J '^^ LaJbj . I lau 1 ■■ * 1^ i uS ^j>- 1 j5^ U-5^ 
j3j L-flxaj Lijii-i I jLa . (4_uLL!l ( _ t 3 3}-fl> 256 (Jjjlaj^I^j da 1 ujjl I C joJu^jj 
4JLs i^^JaJI J^is I lac I '*-■ lil La? .(_,lr I octave «(_ata£jl» 3-aJLJ » m'i LuLa 
iLqjuzjuj S-cSLa-aCiLs^Lc .U , ,..i ,-il"al"<j\l I ^j| ^j ^ A-^ VI <_aL<SjV| 4xjij jJjj 
: LaLa- in'il cIjIj-go^I >l£l jIJlj-oV JL^Lj L4JI .1:2 3j-uij L^ll^la'^ (jl il 
HjljJLb Lajtic I o^j'j^a (jl JiS-jj J^laJI <j-oij La^J (jl jilll (jl JjjLLtl (jljJaJLa 

J^ljil ji£l x_a^uj LiJLa 2:3 I -ij^'j^ 3jm'i cuL? lil Lai . I: I Luk Sj^^iilLa 

163: 173 .j* lj la II 2 j 1 n't CJL? I jl 4Jl Jijj .SjuIjJI ^jkj iSjjJLc: L^jJj ^ylll 
. p-1 inniifl ^H^- l3'- t -" J OS) ~ ' " J "'J ' tji^ >i-L4 

(JjAj CjLajLul ^yzJLi (jl < " ) I la > j\ I I aSJb (JlLa (j_a (Jjjj^clLlS ^yzlselu-ul 
(j'' * ' " .' ' 3 l ^"*,' da-LJ>j Lasjuji (Jl^lal (JlLaj (^Jl -il JLc^r 1 (J3SL! 4 q-»- 1 nia 

9-ijy-uj ^e-1 (_^£- p ' ta U CjLajLLlI ^j^* > (jl (_^ * ' 1 1 nllj . ^ La-j 1 ■■ * i mill jj>* 2l 1 

J S-a idJJji^ . I (j l"il" (jylll jl JiC^I (>U 2 La-1 ■ u-l 2_a >Lc J>»-J j»J^. (jyJI -}a-»J 
Cjljj^oaLS) 2jjLa CxjLSi tljjj 1 Lt-La--v sLuioal '"'I '«"* (jl_l ojjuLIj jji (j-al 
(jiaj (jLSj . ^JiaJu I a>>j 1 ■■**' (jSLaj (Mila JjjJlS) i^j^t-a jl (^lILa d j^j . ..jl I 
jl Jl^.^/1 (_,-!! j_flij^>JI I jui JiJb (jL£ 4Jlj 4j ^^LiJI tfjjiajv JJLc JSL! jL 
.24IVI (_aJlj 4-uij IjjsI I jui (jL? JlII . L4-JI ^ "I 1 Jaj| ,JjJ ^js>~^\ 
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^^aJI 



«_o ra^r 111 i" Cj_iLSj i(_iJLl!lj -i>Ii-J r" ' ""'"' .jlji£.2l ^j^»_' CxjIS 



.}lji£.Vl Cul^.^j mm II (jjiiaJI ^yJI (j^utill t_Jj>oC^J^ L#j| U£olji£.Vl (jjs 
' >j J 2 "' jl (j-SLx-i jjijJI jl J«-oj . 2j^£i «Ll>-j^JI jIJlC^Ij i2jjlbi 3_iJij-aJI 
.ililiVt *_aCjljVlj jj^J-II *_o jj^JJI jUol *_Uj La Jls-jj V 4jI VI iililiVLi 
(j-o 2 ri I" -^J, 1 pl^jVI *-J-<t». t_aLiSij£l (JpLc- 4 jlr «_2j (_£JJI j-& <— il 1 m-»J1 plr j 
1 Ijl < V<AJj . S-i-uJuUI 3JaJJI f^ I j"'«K "j I J '^*.'.' ^3 »° I „'~J I 3 j n/Cj -J I J.C.V1 
cIjjjfc^ULi ULc i^jLlUsLj^JI /oJLc: jjLSj i jIJl£:}U S-Ujjfc V 3-J>taJ <Uj (j^ 
. 4_c£. j^LcVlj (jjjJl2J,I al lalll i_aLifuj^l 4jlr ^j-LjtlLj 

La i(^j3 . 4_LoLSLj lJij^jLlII f-jj^j^ 3jj^c.Luji!l jlSLs 2 I oJLA (JlLa jjjj 

j_a jjjJI (jl L^Jji • ' ajj I •" 3j^Ij (jjjj^.llLuiJI aji S« jjl«JLi)) «ui«j (_gJJI 
3-j-L-ol r- jLxJ .slj-cVI CxJL£ LIj .«3_L4SliI (jLj^>-» 4Jl L^illij i«cj!ju*jJ! 

1— il 1 11 ~»JI («_Lc 4_<j/IjJ C^jlS i4-jljijJI JlJLo 4-1VI (Ji^. (_y^ 3j>^>-j^ i«L-uJiiLa 

. 2-<-uJi2j,l 2 La >i 1 1 «<_2jj<3» ^1 ^ii-Jua 

cjLj/ISL«jI i5j-<-u <"' ' njt L4JI i^Luiol (j-« 4J5SL0 i~i 1 ih! 4JLJL>JI jL^ I jiSLij 
2 ^j 2 aJI ^^jfc LfcjL^j jLSLa^l (jLa i*JaljJI ^j .Sj-ujJUI jl£a}U SuaLj 

L^JLSj «Ll»-jL>JI CjI Jl>-2| ) J LaJ <-ixf»- ' ^ J ^ i_,' a (j"'J< 1 LiJLj (jjia^Lal Jjjjj 

rjLi- j-A La (_£jj jl Lj-ISUj V .(jljo^sJI ^^i^. J^UaJI «L2JLi JiUj <Lp.j_<jLA 

sLSjjij L<tS (- 2 j 2 »JI j<sJL«JI S^jjla «QaJI Ujjjii^j (J^ijJ 4JI Lo i(— i^SLil 
!_Llu (jJ^JJ! (>a) 5LjS>L>.Vlj 2j>£iiJI ajAl^itl <J^V| ^^k: t jl . (jjtj .«UV! 
dJLIjij ij^>-VI (j a » j 1 1 (_jJI I J 1 a » ' sLajisJI 4 tj it-> «lj^»-l -1 LaJ (jl t_^»J - 

■ IgSUI ob^ (j-^ ^>stUI 21p.Vl (ja La>LLaJl jj£il!Li 

4_L4-&Li jLjia^EJ 1 jLjjIj Jl>-Ij 1 jl JJl«JI jl£ Jlia (j-UjLjjjJu (j I «"j Laj^j 
. LS^ilal (jj^Ji^. I 1 njl I it xJsl^JI ^ a^ i(jjJJLc ^j^=-a I -1 J jj£ (_JJijuj Sj^sLi. 
tCjl Jl^-^JI (j_a SvflaJ )«_j_aj>o ^_A ^Juul jl ^^l l^j "m dJJj o^ 1 "jl j 1 ■■ * 'J 
(_ T Juu <(<d i no^.» (jLb ijjllul (J_i_u_u (_ r l^.j . JJuul (JjjLlS-* iJr Jt> 3jL>-^JLb ^CJ (j-«J 
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14 lu-2.j ^^ i ii II ^jj S t (ji (jA_a_i 21 »^ i ii II ^j ol J 2 rt ^jl Jljj .Cj1Jl>-j ^ up-*. 

j j a I jj >*< ulxIj i^jJI ^^^-lioJI u-»iiij o_5^ o' o^-*- 1 "^ 'o-"' j^U 1 Jl>-I^JLs 

_j_& <j1_ LjI (jLb i(Jjl_«-xj J-ze-i (_3^-J .SjJJlC 4 1 1 ill 1 n**ia SjljJ «bl . JJju (j-u-J 
j_a OS^-i 0' (j-^-* -1 ^-^ '^ ' '""" 3 ' ^ (Jl m"n iiUj i4_l>-j^JI jIJlCjI SjljJ 

(^ j_u-3 i^JJ! *ujJL1! jl^jlJ! (_,-3 a.jT Jlo) 3j-oU- S-Sj^Lj jJUJI <4-ML> 
(JLiSJIj S-oljo-^JL? 3-tujJjJ.I oLli-aJI (j^it; ji^l^il (jl^ JlSj .(4JVI Sjjj-a 

ijj^l i_l!j^>JU <l!VI ^L^ i^i-! SjLiJUJ -^i^J^' (jr^i t3^" (jr^ SjJ-aJlj 

(jr^ Ji^' o^ "^ 3-i-oUJI v^jIjjI! oJui ^ jo-lj jjjJI jjLul jjjJI ijJjLi 

,4-O-jjJI jlji^Vl 31 1 ill 1 nla 

\Jiiuis>. liLa .3jjj!j 3j}Ij (jjjjjJLi S-jjLjtalaJI jIjl^^I 3_JLlla J^ljUj 
jjL=ej jjjJI I jukj . 10 u-it 3jajli!l jj! jL>o (4+3+2+1) 3-tJj'^l jIj^^I oJufc 

I I Jb>o I— LJT (_gi i ( _ J \c i ^j" 1 11 a (j-a 3_u1j 3_JLnJ,l (j I la '"' dilj Jjlj . LcLLiSJl 

(4+3+2+ 1 ) f- j •> 1 1 tjlSj . TtJJ i« (jLul jiSI j *j iSig » 1 2j « j^v Ij Jjlj Sj-iiu^. » 
1 10 (_gl i^QjEjIJ l1uL£j .tetractos (j-jjj (jjjj£I) jjfc 3_uLj^jJI ^^3 (j\jm *u-ul 
(jLi 4_j_L>JI ( _ T 3 j Jac (J^3 JlJc£.j . 4jjj-g.Li-uaJI 4_JL>JI (_JjJ j-<-o j i** ' (_yi» 
. 5^, j Je 1 1 Sj^jjJI '"'!■ ) 21*Xu 7"^JJ Vi (_yi^. JJjJI I JL^J •" 1 " Sj (ji 4-ii^. (j-<-»JJ 

(_gi Jji ^yJVJ^-" JJUtllj •'^J-jJj ^Jj^ LT^l >* jlji£.3U pij. III?" (Jjl (jl^ 

V (_£Jij_flJI JJljlJI (jl (2r^-»- (j-^ i(j-LJjl 1 11 "a (^jjljja. ^1 <lnnnii* o^^ JJlC 
t^gjl 1 iTilu I j a-j 1 ""' (3^-4-i (^J' -si Ji£, VI CxjlSj .^till I JUk (_5i^- d ij ■ "^" (^A-*- 1 
. 3_L»-jijJI jljL^.'i/l Lai .ijjiji . 3_L»-jij ljlji^.1 (_, 1 n") ij-ujI (_yi^. 3Jl»-Ij 3j^ 

J La ) jl (_yll 2 (_,!£. IjI^SIjj b'j-° U^-i" 1 ^"' U^-*f tr^l ^-^ (jr&2 ' l rR-j!>" 
(_, Ir I j -1 j ■•■ 23 (j-£_aj 5_l»-j3-" ■ *Li-ij-aII jIJl£.^Ij .(o^-I^JI) SJl^-^JI ^1 
(Jjj^o^JI (_Ll3 l_k3jjJI I nlr (j-LtLuj/ 4JI Jijj .^js>-\ ij^a (j-Ujl ( _ T I^. (<U (j-t-ijl 
.(j^J^3(jjJJX. t_!j-ci3 (Jj^ala- (_^3j 'j all .Sj^ill jlji^.'i/l Lai . Jl>-I^JI ^l 
3_ljvj_)-" ■ 3-j.ij-flJI jljLX.'i/l 1 a j ' 1 a * £^c 3Jlal (^JlaJI JjJlj>JI ^ Jl^oj 
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±±a}\ 



12 


10 


8 


6 


4 


^*->J 


64 


32 


16 


8 


4 


j»jj - ^*jj 


42 


36 


28 


20 


12 


if si - tf'J 




11 


9 


7 


5 


3 


f'J 


22 


18 


14 


10 


6 


y>' J > - ^~}j 


33 


27 


21 


15 


9 


i^V - t^V 



I j i u-aj (_ylc VI I j i_. . .."> (^SLaj V «b! il nL^JIjji.1 (jSLxj V ^IjlcVI (_>a«j 

i"UlJXI nj^i-Vl UT.iJjVl jljUlVl L4JI .jji-I IJc (^!jl 3 ,2^ (j-uJj 

:SJl a Vl 

23 , 19 , 17 , 13 , I I ,7.5 ,3 :2ujj| jlo^l 

6 = 3x2 :J^I^. 

44 = 11x2x2 
63 = 7 x 3 x 3 

ojuij^l^: 3j-u!jJL>j .CjLsJUII fljM J-J-**J 3-«J>La 4-aJjll jIJlC:VI jj 

ojut c^Jl^j . L4I0 SjjKJI ols}L*JI fljjl j-j-o^- j1-*j1 l'<^»j ^JLa olacVl 
L^l m'i^I (jSLxj S^ji^tA 2Ua^ jjJU-JI L gjJciui^<iJI (j^j^cI'Miit ^^JjuCjI^^LlII 
(jjklSLII j^.Loixtjla 1 J lit, I ( J T uj-u Cr l£:j.4j.>jL»JI v^jyi^AJJ/ojixJI ijJIjjVLi 

^J| I j . >. . j (J_alj_«JI oAjfc I ^ 1 aj jaJ i<tlal^c ^1 g. La « a I^JlC (Jl^eJ J^3 
7-LxiajKj .(^LoLc Jbvl^JI j LjUc Li(3SL! j ^ • itflj JJL«J! i_2Jl»- Jju) ji-VI (_pmjJI 

I j|_a . I Laj? (j^LaLc L*jfc 6 , I (jtajjJIj i3x2 ^jl uu |_£JJI 6 ^jjJI oi-LJ 

Liajl !_gjl i n j 6 j! Ja ^N "' LlJLs 1(4 ■ ■■ a "' JJljlJI 4JV) 6 J-oL»JI LiLiUo 
5 jj la h <U 4^>Lc: V <_^}U.| jL^o-l lJUfcj) «J*l£» JJ^: 4Jla IjJ .3+2+1 
Ljjl 1 11 a J^I^jlII fj_<u*_a I Jj'a U3^ Lt-*-" Jai3 SjjLj CjVL>- 3-4JJ .(jlji£.VI 

Jl^-jj Vj (("lLuKJIb jIj^VI l^Ac tjjjj^iilljiJI (jilal jJsj .^^LaV! jjuil 
•.aJLJ! djujVl jIjl^VI VI 10,000 jjuiJIj j^IjJI <£j L^i* 
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3+2+1=6 

14+7+4+2+1=28 

248+ 1 24+62+3 I + 1 6+8+4+2+ 1 =496 

254+ 1 27+64+32+ 1 6+8+4+2+ 1 =8 1 28 

4064+2032+1016+508+ 

JUaj La ijjjjj^.liLj^ (_gjj^o jL»-i iNicomachus ((jjjji. LojJLu) <-jj£ jJaj 

j^LJ JLi^JLa .4jJLuJV! .-.I a,^.Hj jlacVl (jju S^Liio *L<-<it t-dLuk <jL 

j-j-C. jlj-c^lj .(jjLlJI <ji_i o'j- 3 '- 1 JL-a-^-Jlj 3-t-JaJ! (jl La£ oIJl£:VI ^ 
.j mi j II J_Lc x j-SJl_g j uJI (jl_Ju L$JI_Ju olji^.'i/l (^ S^hSLi SjijUa <ilaL?L!l 

j-j-c. jl Jl^^I (jl J j S-J LoLa 1 Lia}L£ ^ i^jLuIsLjpLi SJLtl^VI Lojl I jlj 

(j_a I j a 1S1S (jSLa-i 4JjljjJ,l J-i^-j SiLfoJI (_j-tjJI (j-o I allse a LcIjjI Jj-j3 4L0LCJI 

. I (j I a 1^. 
4_Lo!j-C pj_a^*-o (JJ^J lS^' tilli jjk (_Lal£LII jj£- JJjJI (jLa 1 Laj^jiJj 

JoX (jla iSSl-^l ^yAjAll jtJIjII ^ JL>JI (^ Li^j .4lo jJL-ol jl jj^I 

IjLa .-I .^«~Vl jf i_aljlsVI (j-a ljL>- lj_JLi-3 jl IjLv Ijjj£ IjJlS .slji£.VI ojjfc 
I 2 J J_«JI (_Lio) (£jJ3 4Jl JjS 4±al j£. foA==-a (j-a j-i-i-al ( JT iua'^l JJjJI (jl£ 
f j_a^*-a (j_a jJLi^si (jL? lilj .(16 I j<*j i^- "j 6 ,4 ,3 ,2 ,1 4-Lalj£. (_£ jJI 
(_yjij 4JLaljC f j-asca (.SJ^' 8 JJjJI Jilo) ' fl-jj 1I3 4JI JJjJI (j£. (JjS ^JLoI^C 

. (7 ^jL^j 4,2,1 

(_p_a (jj_3 i3_ljLi^jJI jl JlC^I 3jj t\\ (j^a jjj^ p 1 n^i (_y3 JLsJI (_yji La£j 
(jiLI .dJJi (j_o >l£l (j m J Jj J-all 'ti»j»jt| ^jJI VI i^Jp V .-.I .y ,,.~tl oj^i 
«4ji^tj_a» (_2-ll jl JlC2 1 -i 1 "^ * jl i^a-Al /a_u_a2j j_& doLa-il ^1\ (^LjJI p^ 1 ujul\ 
(jLl 1]}LJ3 (j-* fl-l^Lac a (jj^Juu (J_a1jjLj1 pj_a^e-a (JjLSj LlAj . ««L»L*ILa ^_lC»j 

(jjjjjlII (jl Lila (j^SjJLij (_yJL\II jjjlII i^jL^j Jj^' jjj«JI J-al^. £j-a^=-a 

I a (j 1, Lc (_y3 i*-3aill (jSLaj La£ 1 lj-».lj Lj uu (JjJJljlJI (JJJl^J (jl . (jLiUtla 
Jl^J . jl Ji£.^l (j-a Lajkj^LC. (j-a Lp-Jj I 1 n'tL>o ^1 L4-4JI '.(J^'i/I (_,lr (_,JL\ll 

:jjij r'jj^' oj^fc J^>-l (jjj j^c. llLj^ a1)i^ 
284= I 1 0+55+44+22+20+ 1 I + 1 0+5+4+2+ 1 : 220 
220=142+71+4+2+1:284 
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eiijjuj. I2I0j I \B4aliJ^ji\8,4\6j l7,296:Jia L £ J J>-l j-ljjf ^LiAj 
i-^j-j I '^J* t-"^-*i9 .4jLsl^J,I jljuc^l (j_a rjj 1000 <j-a ^>i£l {j$\ ^p^ 
2_>^Lj (j-c i±*jjlj>JI (JJj^j LL&9 .sociable «2 umi^Id jljuc'iM (j-a Jj-u}L-u 
J^l^c pjji^o (_jjLjjjj crowds «j_uiL«^v)) ^ jj -i • ■■'* (jl LIjSLxj _>£' jl ^! jlc T 

.(j^l (^^b- Lj-La [^1 (-23^ J^=i fJ (l^Ij 'U-" <_£ 

3_jjljJI /o_>LJs i ~ . I "i a p^Ll^I ^Ir 2-ajj-ujJ.I cjL»jjJ,I <j-u S-uLuIsIjj 2Js}Lc. 

jl (_Jjj>-I (Jj-™ «Lu/Jii$JI joi^. ^1 i— ll i m-»J1 joi^. tXji I Ja-ll 4JJ (Jj ii^ii n-a-q 
2x.j^iJ*-a ujii-l I iLs . 4_u-uJiJufc (JlSLiLi jl Ji£.2l (Jjix-i i^^-*- 1 4JLj i^ULa 'tj^ 

itS Li a aLIc (*3-*£ u>iJJ 'pj^'"" alIa ^jLa^-aj £y\2\ >^^ q\^ t «LLi2j ^ULa 

J^ i"i JJuC. (_pLI Jl^-^j 4_j| JlJ>o J_jJlJ-CJ 4_jJlDJi,I ojui «L*jULa j^SLxjj 
LuVlj (4»j i ii) ey>-jl\ u-ijij Muttj («Gj-u) <— <.t^.Uj (d , no-v) ;»_>-$JI '• ( _ T J-oJoji 

i«4lalSL!l Cji o i n-»J,l)) (Jjiijill (Jj-* 3 Cj-^J iSj^LJI jLju^I ^1 «LuujjJI «L-ujJ^JIj 

j^j Sj^Lj l(j"UL->-l (^SLxj (^J'j i jl».!j ^ k" i a JSLZu L^j^ 4->-j JSU (jjSLj (_jjJI 

. (2j*-l^Ij (j-Ljj^g. I"h ri t Ll (jl»JJ L*^ I j^! 2jjJjl1I ^mij) . I j^'a (j-u!j JSLi 
((p^Lcis'ill ;_gjl i ii "a L_cu-a L$-La ,_p i£^>.^JI ^^^.Llj) *J-$1\ (_,-& Cji o i n-»J,lj 
i (i_j L*_>j_a tCL-u) i_t»Sj,lj i(p^LU3 2l 2jjl i iila OLLLLa «Qjji) j>^>-jJ! ^Ljjj 
O^v^JI |_gj iSig LuVlj ((p^L^al t^gjl i n"ia LiLLa jjj iSi^l) o^v^JI (j-lj^ Mutlj 

. ( Li_klli_u4 L-u-qJe-4 ^-'if L(j1) 

(j-a Ijjj^ (jj il i .jljLc.'^l 2jj laj j laj 2 J-^j (j^ I i j a i_aLvuj^VI I jut (jl^ 
2 ajj taJL SjxjIsIj CjJlC. i Si LiaJI jj'Cii'll ^Ir 2jiLi. J^~ (_ylll CjLS^LtJI 

S-tjj'i/l jj-oLUJI (jjs >K (j^j^cliLLa (JjLL iPlutarch ijJjLjyb ^j LoSLs 

S^j^jla (JK i"ial aJJb (JiLa (jl) .p i n-^a (JS i"i J (^I^JIj jLJIj «u,lj t_ll^lll) 
iazj>-qj\ /_ laj ui£ ^_*_oj*_a ^S mi ^ 1 o U a it ctSJi,' ^S i"i (Ja )>U ^jt ^>jjjacLLi^ tlv* 3 
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. I j-» 1 uj (Jill u3l Sill ^Ir JaLL>J1 ^Ir «Gl_bj Theano «_jJLu» <= Cl>-jj CjJi£.L-u 
p^x^D^-a 3-Aj - ((^jj-i-AJJl » la 2 1 ' » (J^>- M-J-a-^i Llje_j Cjj^>ol «^_»Lu» (jj (JLojj 
-i^-J V <AJI JljU . (jjt>^ SjLtJ dll j Jl*j (j-ill 4j^-LaJ ( _ T 3 3j-±£ <Lj-< fri c^-i n"lSl 
l_4_fl>2ijl (j-G£.^_<u?t_« ^^l 4_lL>J| O ulSjI Lc ^jLc^j-uj .<"»-*■ ill IJl^J t Jja- i nl 
JL9j) ^j ..j SU.1I jX«t «L_ujLx_<oj ' aQ-LaalJI -" flilj j" 1 ul ^j-jjjl £ Jjl jj-* < : LaJ^_« 

liilljl)) (_£? lAcousmatikoi «(_gj.£_Ljl <i mj£U *u-u\ icj-«j>JU oj-os ^^i^. (jllai 
^^j« \ i.lt ^ j" a j» a J_'J i_,^'* I ^3 '^"* ' . '^ 'I d j'l"'llj ("UJ* 1 ' ".' jj.'*'^ 
j-3lj .(((aj I » ILj (j-Uil^ll dilljli) (_gl Mathematekoi u^j^LljLijjLo fj^ja-o 
r I ■'*"•' I (j-o J-±& JJlC (JH3 1 LlILLsjI <_j^Jcv (_^ CjjJl>- ^ ■"'J''" 4_Jal^£j^jJ *JJ-* 

(jJI (_^jSLuLijjLo cA2xil t_dl j ilj . I gjl .>><~ i ( j_o (_yii La a ij-ii3j 4_lL>JI ojui 

I i "j a la Q^_*_ujL$_s (j-uUi ^^l I flt|l '^"" I jj^tll^ ^jS-ul ( njSl Lai tA^jjjLl 

Lx-ilj 1 ufcjL>-j 4_ouj-JI ^ a i alflJI ( _ T 3 V Ld>j_oLj jjji j^c. LLi3 j LCs I dJj^slj 
(jjJa^Lal CjLj^Iij CjjLSj . S^i-LLo <L2> ( _ 7 i>- «li£ (^j-iJI jSJv] (_^ I JaJl 
jIJlX.^! (j^, sLa^vLjJI I J i a I j j.J sLuio^l ^j'-^' J (j^ 1 ^ '*- :v J-^'J T"J^' tX? 3 " 
(_gj^£,l!UA3| jl Ji£.^l /<si»J (jL? J^J . 4jj^g.l"niill 4jjijjJi,l (j-o SjjiLuaCjLjiLpSI 

iLjj^c.L\j^ «LcLiji (JjS (j-o^^lLJ^jjUcI j^j . <Lt3e-LuJU 5x.j uJI ^^a ?=-^lj j->\ 
jLSLal cj^I jtSj .4_<jijJlJ,I ^ ■■ a > (j_« I 1 j ■ 1 j j li I jjVj L*Luj_iji Ilc L<i£ 

«<ix-ijL2JI sLuijSL!!))^! «GJ3j £yl lj-;JJ^ Lia 1 ■■■> (jji^S (_gjj| (jJJJ-i (_y3 (jjjj^.Lu£ 
Jl^».| jjkj Jakob Bohme «aj-j i-jj^Lj.)) (j_a j_ljQj SJjLxji j>a?j Alchemy 

aj-tjjj^ u-iaj| 



(((Jj-go^I)) sULli (_aJlj . JlJ-J Lx-j-S jjjiJjJiIlII I J^" jjjijLo (_ylll ^JjJ iS. 1 n' 



.VI 
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^^aJI 



pj-iiajll I juk^^a <tljja<_*j£ La J£ (J^t-o (J^. ~<LuuXl$\ ^^3 <_i L£ jjij i Elements 

d J T 3 '" ** (3^3 'l-S!- 1 ^ 3 i _9-° A> JJ ^ii ' ' " ' "^ ' ^ (J-° *- ^ ^J • f "^ 2000 J l^la 
4-j.sLjJI 4_jji (j- ^ . 3.}JL*-a mJ_j£..3 (_S Sjiaj- ,_p Jjlj rtjQill *_ii3^j /j i ia Sj 
.Cjlj^ajJI (si^-j dlLill /oJx. ^^3 dijtjj jjij i Phenomena « jjil^LaJ I »(_jjji. VI 

. j>LjI! }Lv3 260 Ac 2j|^a cjLsj 

3j-j|jJlj yt La luJIj ■" J S3 . .. 1 tj d La SJLll <_ojjL\jj (Jjj^s^I t_)Lo J^" i uj 
«CjI ol i ii an 2_oLc jl£Lal u^uii- (jjjJljI^I f-^sj lilli Jju . 2_jjljjJ,l Cji ojiTi i ntlj 
joiaJ aJ^UI qm\-uj 2 1 j-SjJ 4_l^jJlJ jjjjLiLxi LjJj-lS (3^-X-i (3^J ' Uj-jLuJ (1A-*- 1 V 

L^jLi w ^ v Clij CjI q 1 i ii 1, Li 4 fj j i . j (ia2j^u/» 4 i n<iv I i -^ ' \ uilLuij . 'U-ujJ^JI 

(_^jiL>J,lj .(JjiAILj LxJlj (jLaJX b V {Jjtj-xi {j*$ 2_LL3 LjJl L^ < LjjI jj 2j»_cblj 

'J L£ LT - ^ t«CjL-L-L*SM_Aj! )) (j-« ^ i I 'I 1 Ml (J-* L_fljJ_« (J^JLjl IJl^J /■ I iH Ijjl 

CjI o I i ii II (j_o Ls^LLajl ( _ T J*^-La ^ 2 La I a i_jjJj_ulj r-p m nVu ( _ t JjJ «L*jjej-3 

^^J! |jl '<" i ill '"'I j '-"j a !l 3^=-i^5 7-L<iajV 2jjLe-o mjI ^j^I^I (_£j^*j V 

lit 2-jj^c. 2J5jLiLo ojufcj . (_,lor (J^lLlJ l£I (_^\ J I 'ty^O^^I f«JL«JI (j-o J-J^J 
. «7r i ii 1,1 2 j 1 <i f » mj! « ( __ > l3j'^l (jjjLS)) Lj^j-»- (j it" geometry 2 n K jl I iolr 
l_ol_La_i ^ uij 'j II j-jj-*J J-*J • LjlalSLi 4-L3»l"'~(i nl ^Jb (jukjjJI /_j3 sdHj^Iaj 
icLuLtujVI 2j^ajJu (j I »" -i j-a I (_£l (JL&ol C-J Laqj V /, SJa.ll I JjoJI (j-o I alJLa 

(j-c ) La 'II i a j i a jj .2^lSj>JI i_al mi'^I (3^l^p ct^' 2_L«i>iJLj VI ( _ t jju Vj 

l _yJJua 2 Ji£.!^J3 LJLc. 1l«j La Jaj" i"i_t J-Aj • d i " "< {jjb'^LS I (J^3 (j-o LlO Ji^ 
5j La i "1 Ij jl -^-j all »l mi nU Cjlj.il (Jl <n"n nU 7-1 o i nil iji^ JlLo i2jjLi>-lj LjJ 

d_$J^ ij'^ 3 =L<j/JlJl^JI (j£, 4_ljlc. 2jjiilll 7"j^JI iJJjlS JLia i Jaj>JI «jjjJj 
(j-cu^Jj . Lj^Jjj J^LlII Jjlj 1800 alc ( _^L>-j (((Jjj^a^l)) j_ijjj (j-« Ujj iSjLc 
(_, I r I j IS CjLu^sLjjJI (^ J-J^l-J (j^Jjftl <— iLjSLI (jl^ JlS^ i4jjjj< jl » II LaJI 

(jjSLj Lixjjaj /ySlaJLa Ti^lo t3^j ' " 1 1 Laj (_ylllj i467 Lajji^. (_^!l oljLc Jjj 

JiJU 2j| <"n nVI ^j\c jIj-goVLjj i41Sjjji (_,jJI CjLlAjjJ,! (jJI I J i"i . m Lj-La J^ 
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t^& iLSjjjj 7tj-uj Jl^3 1 & j 2 La i 1 I 43Lii3LLo Jij-u ^^3 (JjLj/jJI (j-° ij^-a- 4 J-^ 

(_£? ^ 'j 1 <>> a (_j.ll ( _ T ^J-J V }LaL£ ^ 1<* ((Jj-l-aVI)) i_jLj£ JL*J q\£ JuSj 
Z(_j-uj (_£l (_j-JI (__>I=jjLUI (jl^J -Sjiji i nil i_£<SL!l (__ r 3 (JL>JI (jj-tb I l"i a <_jLuj! 
(j_o (j-iLju 43l ol i n a (jl ^LiLa (JLSj (jl£ iSj-iu 'Lujl 3^.L?tji (_yJI r-LijeJ 4_j3 

cjULcjI /. I c 4 i ii i nj^ Cxjl£ 4jLl^I^j3I (j-° '"'lj iiic (jl ji ii-j^jjiJI (_>^i*j 

.4jLoSDI 4j3 Lxj l(jll-^j jaJ (jjjJLilSLj Sj-aLi. 2_i i iiJl^- 

i_il j • ..VI j j- 1." i -»J I I aj ... a-j 4_ILL_u jLm'i L>_i-4-^j I . -t < I ^-jL'iSJI jLi 
jlji^.^1 Sj^JiaJ,^ a\ in^t 5j>Lj (jla ijliil J^jj-u (jyl^. j 2_.;;U",ll CiLiJL>J,lj 
jj-S-j (_^-*j ' J j 3 t " 0^-° tj- ^j*^ L4JLS3 J 1 ^ O^J VIIIj VII «lj^v^l) 
. «Llj_uJlj^j1 (JIS Mi^l ^j-* '".^ 1 u - ..I (jl _j w n «L?t_pt_u£iJ 1 jIjlc^I <J^>- ^->lL> 
jlj^'iMj 3 j 111JJ-4JI cijLJLlillj SjJj'i/l .sIjlclVI I l^jI *ljj».VI ojufc jJUjj 

.3±aKJI 

(j_o (Ji 7-jJLal j iii c «_uLl!I (jj-2JI o-° oL^LoMiJIj cjLuj^ mhII (_ t 3j 
(__;V^SLlJj n_g^j>J,l (j°^M ->JI ^^.a JajLb jjkj Janos Bolyai ^jLjJj-j (j^jJLj 
JjL^j 'o < iijjj jl"unl jjij iNikolai Ivanovich Lobachevsky ^< ... ,;_. .^."Ujt 
ici^^JI LdJi^^a Jjj^I (^UVI CjLu^ljpl /oJLc iCarlFriedrich Gauss (_>ujl£ 
■ Sjjjftl^UI 5-<-uj i^tl ("ij<i 1 11 Sjj/jLl^JI ,j-o IjljJl»- Lc^j i3jl»- (_,lr (J^ 

(jjijuial L^v^Hat (_ylll liJJj (^C 4 d U -» a Ol ol 1 na jj^a (O^-La Js jIUil j^j 
V 3_jjljJLll '"'I j *" ... 1 1» (j| 4_LSLiII 4 ol 1 ill, I ijJllII (Jjj 1 11 (_,i^- i(jJ^J-«-a) 
.S^jLm /yjQill (j^ 4cjjiJ^a (_j.II (O^-La (JS (Jj^ojjj i((((__3^^i 
Jl^c JlJ_3 VI .1 2 1j . ^ 1 1 CjLljIoUjsJI)) (j'-k i - 1 cr^ (O-^JLa-Ci 1— x^.j" 1 n"t joJj 

cjLtaL>JI (j^ (Jjiiis .jji£. ^^a VI (jjjjj V cJljLa ja^jLujoji (jl L«S ii_jj_^ 

.4_L^JL1 J-UJ (j^ LCJJ (. 2 U (_3-Aj i«L2jjsJLj1 

(_gi lLj moll I (^jiuil (__,lr ojj 1 a 2 a LixJK 5-jjjftVI 5-^/j i^ll jl jlSI^JIj 
3_^,jLL^JI Oj>JLi (PJI XIIIj XII jXI flj^-Vl (j^ j La ; I I ±Ja) (JjJUiJI 
3jL^I_«ILa ."'I »-lSj • "" 4_u^iiLl i-Jj 1 11 ill ^bu^l ___ r J^OJI .- ' i^aAJl ^^ 4 1 n->J,l 
4-<-udl£}\ (jl <j\a> tJ& 'r ' uaAil «4jeJa 1 ■■"« SjJisj ^^ji SjjjjiaVI 4jj/JlJl^JI . (^^-cILa 
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^^aJI 



<Gj-aiJ (_^fl 4-lLc jLoi (_£i-!l yfl'tlj (jjj-jla^ 3jsL«JI 2rn,ilril1 CjjL£ Jl2J 
«L>-j_i «Lj_ij_<j/L>JIj «4jjJL>JI» CjLLiisuyUj ialc «L»-3J JJji^ciU (j^-iiajiLLa 
^e_ul 1 JLA (_ r k 1jJjL?e_a gj jiv dJ Q^J-J (J I (jr > -'-^'' (J-* (J mjI^ ^cj ^j-«J .(^)-aL>- 
(j_o /j ^ c I AjvjJlJ jLpejVlj Uajj I £^i I aj i a » " UJ^J O' '^-^ (j 1 -*-^ f*JJ - 
(jjjUJI (j_a Ij-j-j-^ I J a "' (j' (_r-^ p I •»■"_> (_£.sL*JI j^tc. j-o'i/l (j! ^*^ 0* Uj-^t I 
(j-L»jj (jl£ 4JI «_o ijj-ojJI (j-a ^Ijjjo LjvJj (J-ujJl21l!I (j-° 3JL^J OjLSLal IjlaLvl 

lj_lj£Lj joJ ijoJLjlII (Jj iCjLu^U^JI (j!j (jjjLiil (j-iJJ (ji «Luji^JI 3J.32I (jyi^. 

.^till I JlA ^yk: 2iJI 

jl JlX.^1 (S-jlS i_al mi'S"! 2_<JLi i—il 1 n -»J1 /n I r JlX.Ij.2J > j 1 iijj jji j-ii>JI 
7c_jjLj ( _ T i J_>-jjj . JJL^a JJLcj J^j>J,l (j-ij LLajjJiJ I JJt Ca Oj .2J^j>JU 
l_gj-!l « ( _ t x.}LjJI j_ij>JLi)) ^£Jujj 2j_>_ij>JI JoLxjIvI (j^ 3x.jjsJ^a jjj>JI jsJx. 
^La-Lc sLojJs J_Lc Lsj^j(_o (jLi? (_gj_!lj iCji K 4_uj/Lj/I Sjjj^iu Jot", nj 
syncopated algebra «j LajjJ I j-±aJb» ^ j" uj 1 j 1 a aj (ju-^JI (jle oLu^Ljpl 
'I i^allal (jjO (ji£-«j iLuoL>- ljj-oj I iaa.il Jm'n nj «USL!j iCjLJlCJI J m"i 1 uj (_g JJI 

. (jr c,>LJI jj^-JI (jy-S ■Jy^H 
4_oLJjj «Lu.}| Cm ■ ■ iaj 2 a /, '■» j 1 aj *- 1 1 j ■ >■ II (_jlx. 4iiLa2l (j^ JjJjiJI J/JJ 
(ju CjLjja^valj (dCj»Jlj jL*jI/2|j ( _ T JLC.2l (j-° 2x.jjh^o (jla dJJjij iSjLiJtA 
!_^2 4xjJl3 CjLijl^.'^I (jjiCj (ji JjiIbeJJ . J^LjJ.1 (Jjla «jIjJIj *-}\ i nil <j\J^2JI 

recreatioal «3 _i I m" II lIiLlj^Lj)) u 1 uj pjjlsj^ ^1 jVI ^^aIujj iJj^^I 
(j_o 3_L«i? r.o^in a : Lfrxa 2 .^qLcJ,! ^jHula ^LlII JLiUI (Jijjj .mathematics 
^^jQJIj «LuiSLII (Jj^' ' . '-'^ ' Ui^i *— x tP c t 1 tJ- 3 ' J ' tJ -"' 4iui (j-u 7-L21lII CjL^>- 

cjLvL23 10 u^aLiJI 2 "^^ LiuLi? I iLa .(j^uiiiJI ^jJLlIlj jjj-II <±JL-l!Ij (j^iiJI 
i_j|j^>JI) s^-l A" tl cjLj^>- jjlc jj* Lila i(jjjjLtuiI ■1^^^ 5jl>-Ij «l^>- c^2jj 

(.120 

(((jjjj^LjJL^ol)) Jilo oljLC.'i/l 2^. IV. ^3 (jj^i-T »l olr LiLp-i (_<lCjl Jl3j 

JjLula J^v ^yJx. i^^j-uii-jlj Heron «(jjj_jjfc»j Theon «<jj^»j Imbalichus 
^J-x-a r-L^_La 4_a3 (j^-J (<U 'IJI J-jU i2j^i>- dJLjj^s CjI j cluLi cb^jiaJI (Jj>- 
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«Lcj_4^?e_a _j gj < hLj i _ 5 J3 i ^lILa t \j\ 1 ti^ JulS . I -^ * t «q (jlS Jui^ Jl>-j ^jij 'p ^' 1 * ! 

«<— il 1 m'kJI plr » (jlj^Aj Diophantus «(j ..UM'ajj \« i_jL£ jjju^a jju 4JI ji_u 
(j-c LIj-Ju (<s_L«J Vj .«_l^jJI j-j-«3 « j^LjII Jjlj tiJliJI ^j^JId Arithmetika 
Jl>-I (jLa 1 1 JJt 4jLj£ (^^c. IJljjljj . 4jjJuSLjiVI (^ (_jiiLc 4JI (_Jjj.ii ^j ..t-M'ajj \ 
4_j£L^dI CjUvI'mi .il ( _ T jij) corollaries « jljLjjJI » ^jjJI 4 jo 1 n't L«-i3 <^*jj 4jj£ 

a j 1 * II (j_* Oj j c 9i ^ mj 'J II -* 1 c ^^Js CjI I foj-LA {jjs I J '^N* seli 1 "' j^^- 4 - 1 

„a _. . I ,^ ti ^Ij^:^!)) ^ j^Tj jj Hi's II ^ LjL£ <d (jl L£ i(3_uLlU3LjjJI 

:2_iiiJLLa VKmiI oj^ ' ^- fl '.' Jj-*j t_r^" jIjlc^I ^^j) polygonal numbers 
jjkj 1 Arithmetika «bL£ (_^a (.j^*- i3^ (*43 '^ • (84 42jI mil tbe^oJI j t\M 
. ^Lx-£i3 j '"■*" 4j>Lj (_>* Jj '^>a «Qj^i iS^-" t(_j ' "j i^-ll 4Lft£ 
(JjI 1 11I, I (_>° "LAjoJex UslxjI J,'^"" 1 "'^ ,' (J "^" "' a J„' ' TJ-l'-'y 1 J-* «UL£ (_j-3j 
. «Uj^>- Jjj-* 3 U' *)+"" "'- 1 L^L ;t - 1 J i<: ^l>^ > " (JJi-»-u^ r*3rr ' LA>J^*J (j' (l)^- 4 - 1 <jr^ 
f^jjs l*JJJlJ >-j taj /<sJ 4J| VI tj^^xjja a\^r- ^jLj i_2jju (jl£ 4JI ;_^«i>«JU (_>°J 

.«uLjS 3^-° 

jl Jl£.^I i_al_iiuj£l ^"-1 J " jl JlC^/I 2j^ laj (_^a Lt^li. Lcji oj_ij£.I 4JI JJuJJ 
^^ 4jj_u>JI '"" fljLLaSj I ^1 JLlLcuJ JJkJ i4_LLta Uaj^jli (j-^* <j^' ^ JJT ^ 
»l iii 1 11L1) 4JI VI i(jjjjL_iaV (((Jjj^s^I » <_iLo (_^o jjiL«Jlj «_il_tuJI (_jj|j^>JI 

La>LLI jl-ljTluu V ObjIjJl ,-uliJI ciJill ^>Lil £JU3 ^1 J j.^^i i Jl*! 

. L^-Liajl jl «L>-j^iiJ,l (JjLcuil (_j^- fj^ <LuiJu^}\ /oi^. (j^ 
jl 3jj^>J,l |_g^l j oil LaLoHal (^JJ (j! (JJJ 3JLulA 189 (j ..UM'ajj \ 7jJL»j 

. 4^-j^jJiA 3Jl<jia (JSLI ^ji^tA (J^- «LLa£.Li (oH^j 4JI il i3^L«JI j^ljill 7-jJjA 

3jij^vj_o (_pl 1 11 1, LtjLo^o i(jjjjL_iaV «(Jjj-32l» t_iLiS^ i\jJt «ULo ojSLj J^j 
t_ij I 1 11 Li LaJlAj jl '3jj ajjtll /. gj I a ^^3 4J^i>- Cxjlij . «LxjJi^ j 'I '^ a ( _ T 3 

^j ..U 'lajj \ <_jjL_u| d_p 1 11 1 jj| j^SLxj J^>2 

, .j I U 1 1 j ^ „ U '.I "ajj \ Jl ^r y La-jj^j jjlj^jj L^Lvj 3_JLlII 3Ji_uJi,Ij 

lilj . (SJjjJLo 4j^ 1 nSlI (JjLsJI) (J_OJlC ( _ t ju^o ^1 JJlC f-}j-Q -"_ ■ ""' jjk 
j^eJJI (_, I r (j ■■ La jl ajj 1 (J^. jl^jl (_>SL«_j3 4ibjLj>JI » j-i-ail Jl «*n nl Lj^jl 

:lt jlui 
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^^aJI 



16 jjfc ( _ y Ia*X I jJlaJI ijSLJ 
2(4-,j^ a) 3 Lj uaJU L*Jj-a jii* (jVI 

2 L>U - 16 - 2(4 - <_>u2) > m< 'i ajjJn 

16 + ^16 - 2^4 = 2(4-^2) :<jl ^1 

2^ - 16 = 

j_jjj 1 6 — 2jjjj5 : (j^S^j jj I t ljcj I jj 

L j-u ^j\*L 3Jjl_m ojufc j^J-la /qjinii" ij 

3/ 16 = (jji :J^*J 

25/256 :^j» Iji^-lj tajm j^j x^^lJLij 

25/144 jjSLj j! i_4=y >^lj 



3j_o (_p (_5-3j ... 6 ji 5 ji 4 ji 3 jjjdl SjjLji^ a • <>•< (ji (jVI LuSLxjj 

• tu^alJI (_jJI ( _ T ^u-i3 (j-*J i5Jl i noil 3_c£LoJ,l J^LsJI (j-a^-u£ JJlC i 'II 'j a (_£>*"' 
I J I a. (Jj-^J «^J^jL*il «j^ i_P-« o! •SjJLsJLl j^L CjVjUII tfl mo mi (^JJI 
i . 1 1 ii m (jLS JlJLs i4 a.uL>JI (_y3j (j aia "' a j_' ' J-**-! 5_)-J-*il Cji o i nil (j-o (_j-<* 
»l o I r oj-^ol La i_al mm^I ,_Li3 dilij .^..UMajj \ ^J L&jLCijI ^ J-iiaiJI 

. JL>J,I I JJt (^ (jaxuxaJI CjL-l^Ij^JI 
(Jjia . LaJI -Sjl^JI (J^tl! 4_caL>JI Cji o i nil ^j a * i \ 5^ jSjJJ ' <3 'I (j-° "J-^J 
j laJL 4JI il) «Li^L>- 3JLv «Gj>JL»-a i . i 1 1 nt « (_j-i Ujj j_lC » (_L>JI I Jui «(_j-<i (_p 
if j-cbjj, (j-^-uLi^jJI (jj^SLill 4j>J1jla (_JjJj . (^llLo 1 6 ^JjlII jii-l ^Ir 2 Sjj LaJI 
.4_cSL<jJ,l (J^L>JI ^-i^>- L$-La (jj , ^.IV, , ,.x -jj 4_aL«JI 3JL>JI S^Lc (jj-^jji (*4^^ 
I_'l.'lSL<u <LoLc SJlcLJS (_yi^. J j najj I LulSLoLi (jLa ia JijJljsJI j_l»jJ.I .jl^jbj 
(3_aLc SJl^Ls ^1 J-i-ojli Jj <LJjLa IjIJlcI SjJI j^JJ jl (jjj) LgJUt'ml 
joj^ ( _ > iaJjj(ILl LJ 7t o i nj a (J I <t*n ill (jl .4_cSLoJ,l Jj±>JI ^-i^>- g"'~'i ii t /<sj (j-aj 

(jS_J .» )1^j>Jl ^^ 1 C 4_j_«j_<iJtj1 (j_a cL^-jJ /. duJa ) 1 JLAj «a ^_aj_U» «L*llL?e_a 

(j£LJj iji-l LoLc lj-oj J m"i i nj V «U| Lo£ islj^vV! I Jl^j j»j-2j V (j ..U'lajj v 

. 16 jjj(JI (j£. Llo^. nj 
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j>|jkctll Jg? U^&rt- 11 "lo-^S JLp Ci\joj 

(S-Lc (_yi 2_3jJ HI CjLIj^vVI J<i"k n't (j ..U'.l'ajj \ CjVjL*-a ;_L-v (_JJl!j 
CjL*_Ij_1,I i_d-3 Jl^IjJs J <i t" 1 11 tj 1(_£jjlIIj jjJiJ>JI in n-!e-l (jj*-t3 ■ i— 1 1 1 n^JI 
.jIJlX.21 (j-& 2 t j j ^ 1 1 SJl^^JI J^LsJIj . I 1 j a-j La (J_caL>Jj (JjJl>- PjjjjsJ, 
( _ 3 -3 jj_ajJI (_Lioi (j-o Jjl I i^ijI (j n La iLa^p (jL£ .jj-mSj| jl tLa-j-a- ir'ill 
« p» (^ujj <_2^»- j.i-1 (J m"i ill JulS : ((j^_iLLJI J-»-j) «LuLJ4-l!I CjLlUoLj^JI 
3j_j_«J,l CjI mil (j-o (jl^j . « jJl^.» L*LL»-a ^^lil arithmos 2 <iK (_,lf 2JVjJl1 
2_!Vjtj I frJL^vj (j-C j_l-lCJu Laj.3 Tjljj (jl [yJ^st-a -5^>-J l?^ "il2j^iaJ 
jjs (jL£ ij-jJaJI SjLil j_<fcj i4_LvlIxJ ^JJI J^p->ll j^VI j-ojJIj .j^i-VI 
. t_gjJ X 1 nVI Hero «j^_ui» (Jj^ (j-o (j^j-^ 1 4JLJ3 J m"u ul 
vj^'-tl > 2 iiU'U) (j ..UM'ajj \ I j ^ j U jJlJI JjLtujiil 2_ji<jj L I| 2. j ,UII 1 ,j , ..(j 
CjI 1 11 (j- ^ 1 1 11 (_gl 4_JI «LuLJjjJI «Lul_L»l3U^JI Jim njj,l 1 . 1 1 11 i" (<si^ (^li-a 
2_jj_Laj (j_a LLue-La ^1 S. i"i L^JjS jJjij V 4jI a I J 1 u] Cjj j*if I j iSJLco^llj ^^fljJI 
. (JlJ-ajJI J^»JI (jJJ l5-5JII t3i>LaJI 3-jljJ (jr^ JljLa 4J I jji j_Qc I j 1 jljLC.'i/l 
(_, I f (^jJa^La^l . (_gjj^.l "ijiill a j •»• J U 1 La Jbv ^1 2_p e _t^ 5 Jj ij_u-ul «LJI 

. «LuJ^jtlI I AoLiJ, I 

3jaj^3 (jjj Iji^Lla Lajl i q\£ (_gJJI iSamuel Johnson Qa-i^iJ^v Jjjjjj-o jl 
(jSLoJ)) '-3j-a CjI j J La ' -3J ' "JJ J '"'"' 'J (jl l -r iS *z! °^3^i La j_p (jl_i !■ 1 5qj a '^lj' 
£)] 7r i^>I^Jl (j-aj ii» J Lali ■ ■■ ) La jJlJL) cLuu^jJI (j-* JL>-L» £)] ^j^~» m (J^-I 
(j-a (jlSL! dJJj (JjLa^J «GI il n_gJoi2llJI 1 La 1 ' 1 1 J CjLl^u^JI /«i I »"n (<sJ (jj 1 11 1^». 

j if JJsVl (j-Lcj i2_lJLj^jJI i-aj^j^JI ^ jJ^I (_5?j 4J (jjSLj (jl ,_Uvb>J.I 
^yiSLj jj 2JUJI ojui 2 mi^LJ, i>U liJLui jjSj V JlSj . jloct^ L^JUjiI^I 

joj i'LuLi^jJI j^ajJuj «GjJi^JI jj^jJu (j itLa " a jJ ' Jjuji^ (_JJL>-I (^^jjij £j\ 
. I j , ,.Ai ( ^c CjJLajj (j^jiajjiJI (j^J 3jt>^' (J*^? 

I 1 J<*J 1>" OJ^ *— *T! J;C T , d>^- i ' jLC ' ^Wyl LT^ (J-*^ Ltjl"lT- il II (_ylll 2J| I II l,lj 

L^S^Lj I 'nlf (_jjJl CjljJa^JI uji>-l liLa (j*^*" (J^^JlC I 1 fe-»Jj a pj^isc-aj 

' L^-jj-LLa-1 1 (2>J-iJj>JI f'j-*^*- o^» ^J^- 1 LiJLa LiK t^Slj ■'■■'' ^ 3 se - > cr^ 

pLuuj . 208 (_gjLtuJ I 1 Jj*,'j a paju*-a ^SLJj i20 (_gjLjiJ 1 La-<kLijL>-j (jl Jju 
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^^aJI 



(jjijjj) Jl>-Ij J^sco 3JV Jj (j-u glial I (jj.}JL*JI £^c J-^-*- 1 (J " J_' ' ^Jjlwl 

/j I C SjLjjj . (j-0-!L>JI I "l IS ( _j-3 7T_LJe.l^3 I Juij . <_J-U_pJI_l (JJlJ 10 (jUjLtuJ 

10 Lxjfc I i j'" J£ Ulcb ,j)LU" ,„« *-*^o jl 1 nlr (jJjVI 3JUJ! (j-fl^ idilj 

Laj^j . 4-ulidl 3JUJI ^i U-jia (jj JilJt (jgljU'intLi o^j^=i (jrlj^' 3JUJ! 

ji J j La 1 1 (JjJJjJI Jl^-I J-Jj-o ' "♦■'-^ JLso 3JjL«II (j^jJa ^ <j-a 200 7-jiaJ 
.jji-VI ^JiaJI (_,!£. jji*JI J^inll ijja ■> J i aJ t_dlj ilj 
(^LJjjJI t_i^Lj/2lj «GjJlj>JI Jj^jJu u3-°j U'-O'J 3^J 5Jl "i U oJufcj 



OyJl 5-^jlII 


20 




jjaOiJl ^j^ j£j 


208 




L*-^j*jy p j^j 


,,+ IOj^-IO 




U» ObJjJl j5CJj 


10 + ^20 + ^ 




J^Sr xj jJll j 


100 + j. 20 - 2 ^ 






208 - 200 + ^ 2 


SJjLuil J^ uyn^A' 0^"^* f"*^J 


8 = ^2 


Ji4 o^jW 


•>\r ^ 200 c >_, 


4- 2 




01 t v«i l)I v^ ^j 


2 = ^ 




JJ-I i>p f i>"J 



ULdt 

3_Ljj^o (j,, mi i j>Lj-1I J.j-3 332 aLc j i^ ^ >-&^\ j jjSL-uVI IJjL <>us. 

(J^-lLo 3-il^^-S L^JK i ii Jjx. ^yx-iial (jLojJI (j-o U>^ UJ ''*"* Lr^3 i^jjJoSLuVI 

,_£ (jL^j . (jjj^.c.^M ^^Lj-I ij-^l Sj jSj-o£ LLuI (J^=-« ci*l»- L#Ji La^ i2 o . n't 

i aseoXI n^m n"t CxjI£ ( _ 7 jJI) «Ul^L>JI ( _ t 3 jjjjjJj IjjI£jjJJI SjijLuial jl Ji£. 
«CLu^5 pli (_j JJI iTheon (((Jjjjsi CjLu^iIj^JI /aJLc (Famous Museum «j-t^AJI 
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(j-n-ta 'I Qjj ' <_jLqj (((Jjj-o^I)) (JjjJljIsI <_)Lq j^c olj^vi (_gjjl t^taajJl 1 _Jic 
«G_L>t I a j 2-ub JjiSij (jjjj^c.LLi3 pLul (j-° U5rP 0^ "-^J .«<— il 1 n-»Jl /«liL» 
j-sLlll (j-a (jl^ 2 '< 1 n 4jI q<j 1 n t ,jj, j^c. liU£ Jjlj tLJlj I olr) Hypatia «LuL»-ufc» 

(jjj-aj-ll ' j » 1 1 (jjiiii (_y3 *< .A . ..lAllj Cj [ju^s u^-LI SJQjjil Cj-Lj^. L$JI "^J-5 (_yJj 
CjjL-u I J Jl ^1 I) la jj .4_j£ jjj/jJlJ L&jJIj (jL^ i_£J-!l 5-ajii"il,l CjL-uIjJiII 
CjJ-laj JlSj I jbfc . <bj^c. liy^j S-o^la^Laij 4-ujj cljL? jJia < La> jJlj Tt^j ^Ir 

i_uL>-2l t—i^ilaJI tjjz j_uSLII cJ.*.-v 4juj/Ij 4_m» i~i_) cjLjIoLj^JI (^ L^jlj-iIoLtA 

CjuVI CjL-ujJlJ,Lj (j I » "n Lhj^ 3jL«JI <-l)j-»- Ldij . I *~j J ' a a- (_ 7 i^ il»~^'_9i 
(Jj_2j I J laaa J (jl£ iL^JLx^v (jx. ^^..^.a ("1 V 1 nt JljLs i4x-iJul!I jj Lguul ( _ T 3 
(j-o (JiH^ 3 ^* 1 ^' dv^- (jl-^l L^JLt>- *Li>-2 t_iL^>- «ljj (j-a j-cisL>o cluLS L^JI 

J-La jl jL=tjVLi LiljiJ Jl3 i3-oLc 3ijj(II j i3-*-oL>JI CLu\£ LuLlj-A A Li I (^J 
^^_ui CjJlj*_j ^qJ ^j^_lj»3 (J— 1-3 ^j " J q^U-IaJ Cj^_a J_L<^ . LlA>- SJlJJlC C)1j i < n 
LiSj .«LuUj_iii!lj 4-tJt-uIaj| ajLlIIj CjLuiou^JI ^^3 "iljla 4jijJb^>- CjIjjJoj 

4^,^^! J^LJl! 3-J^LLa c^Li 5^-^-j-,ai S-^^JSLU a siut i a^j^KV! 

(j^LiLj V (jjiLJI C,4.lt--^- i«LC.Lj| L^J J i"i JJ (jl£ La (_yJkj i?r J I nU Jj I nil 4_ULl)I 

.4-jlajJI CjL4SL>J,I "jjs JjjJ,u aL-HJl! <L>-L>- fo-jj-i _U-i jtj jl :uaj L4S .-a-^J j) ji .- 
(_g? i4jJlj>J,I S.u^la^La'^l SjjijJlII ^1 (j^-ollill (j-o ( _ t j*3 i Lul n^l j^Slj joJ 

(j_o •" j a 'I '^~ (j-o i-L!lj_Jul (_, I f vIjjLlcI L4JL3 dilji^ 1 aJaljJ I oJl^j 2Jluo 

ajjt Cj^I Ji^j .3jii 1 nliill (JjI 1 nil (jAjljJ S-iSLjuJLj.} 7-jjJji fj^ J j j 1 nil (_£jjLc 
i4 j I -»J,I 'U-ulj 1 nil l _^-£i L^jLaLujtl i-dJ j£s . I j"^'^-^ •"■ CjJ-ls Ljr jJI CjI 1 nil 

' 'L> JJ^.' Cyril «(Jj^_uj/)) (Jj^ (j_o '"'I 'I "" Jl LgjJI 1 " 1 (j -v j ' 2 a . L^3^a ^1 
((^^-Lj^JI » ^jJLoj^I (^I^JI Orestes «(j "" i "jjjl»j " . " "" *" tl ^j-*^ 3 -" mSJI 
U 1 2 ■ L»j .ij-lSjI i nil L^jj^o^ljj LgjLJsju^l (j^ Ijl»-Ij jjL? (_g JJI i5jjj X . n^L! 

tiJ^J^iajil (jj JjJJkl f Lcj-!l (j-a Sj^Q-v (- 21JI JiiS (j nSj"! nVj'C I n 7"jJ-ll ajS'^s 



129 



±±sJ\ 



U,j . p j I j-iSJ I ( _ T 3 j_uji3 C^jI£ _jLoj|^JI Juus ijJtU^l (J^L>- 2 a n! -^ « LuLjjji 
Lfcj^Lial jJla i^Loj^JI 3_LC.liai! LuLljj* 4-oJi2j C^jl£ (_£ JJI ACjJI (jrl^J 
( _ T lll SjljjJuJI 4j^L>JI iJJb (jx. i±uJij>JI (j-a Jl 23JVI tcJjJII (j-o OJ^i ^ 

cjl_i!JJ,! (j-o Ijjx. ijjjj^ ' 2^ . <jii Ll^d Lj^J I ,yfl L^JLici (jJ! LuL^J cjjjl»- 
,-il u^\l ^ {_La <U3 <". Sir i_>Lj£ I j Lu <j-o (jl£j . I j Al u t 2_L»_aL>. Ljj£ L^j^IjI 
i_iLiaa i(jj,j_ujj^j| «LiIi i_£J-J! « 4-_l3_ajJ»J, I fr j La 2 1 I » t_iLlS u^^- ^) itla 'l' a J„' ' 

« Jj-uo^/l)) i—iLlSLJ LajJIj I j 3-j a. I (_yj-I! <j- 1 nill ^LlL>o «U£ cjjijjI j^-T 

( __ r -&J ioV^I (j-a 3_Cj_<j^jc_a Cjj_SLj-jI J 2 3 niLli .- I f Sj^Lcj ,jjj _i I ^V 
i4jjj>JI 4jjL>jJI (jj/Ll2J 31.} Ij ij _iuy.lt jl j-^j i ^ jS I a II Ju^oj^U ' .'Xj *^1 
<>Jl_& m - * ^(_? '"' (0 J " * («-J " u *^ 1 1 £,* i nt a i t \SJa .^LI.1 jCq" i u a _>jjI_l2J ^y->- 1 9 

.CjV| jl CjuLo (j-o Cj I jjajj, I 
4-n^a-La C^jlS LajutJ (j-o IjjI (3^J^' »l oUtl CjLoLijjil (jLa '^ S-LfljJI ( __ r 3j 
(JLl^-^I CjjjH^.1 JlSj .sLlaLlII L^jljLsou j&^oLilLiil (j^^Iiil L^J^o **.;*. i_/'* 
pLc:jJI (Jla <j-o L^JlS .jl AjSLJjjKJI tljLcJj tUiaJlj (jJ^^SLflil (j-o 3-2^ }U| 
i(j^_u3^JI *Lxi«JI jji-l LlxJl^ JuSj I jufc . 1 _gj'snll \l /jU.V»\l t j *j jjt (j^j-a-j i mU 
SjjjJa |j_j_a ^ I (j-° Sj-ji-^l 4 i i ntl «_o (j^ljj (415 alc) L^3j-o ?^JjIj jl L«j 
.5 j,,, 1000 (Jljia "til ^l SjLiVI jJl^oj .A>UiJI jj'^"* ^'J^J 2LuLajjJ| 
. A^iaJI ( __ r 3 i^ji^v CjIj^Lsj (___;! 4j-rj i nl,l Ujljjl (*& CjJlj>o joJ iL*l!!i 3^=-i jl 
_j_a (jr-2-jJ La __, I f ^ .^aj i5_jjj X . nVI 3-yJ-o <_)jj>JI (Jio 640 aLc (^J 
lj_ij_it I j j i js La j I g^^Lj-a^iSj Lfc»l olr Jj T Lo -3_>-;g oil I I j~ jjS a Cjua^L%-a 
i«l_LuiIiJl ' - ) I loj la >. I I <j-« JljJulII -*i ^* rt 1^JL4->- f«-$-»l i *-«J .(j^^oLflJI ^j-a L-i^-C 
Jl-Sj . Lg-La ^yij La Ijjiijf cjjjJI _3£LI . Jj'i/I ^l dlli Jl*j C^:L^3 L^jl VI 

^j-a (jlS «L4->-^ilI ^_au_)_) Ji_Lfl_uJ ^jJj^-lU,! f I dla*j| _j^* i ^j J^ ^^^ * ijjtl\ al^ 

3^jLc. 4_Lje-LLu.l I Lijljjl C^Jl^ i^JJI Cj^^JI (j^J .<_JjJl!I Ajlr ^J_aiaj 4JI_Ju 
2 j o Utl j 'I i*aJ I J^ J^l <". nLj t_!jj(JI aLS i3_^jjjJ|j 2_w< Atl j^jiajjiJI ^ 
^ .^|J i ja^jLiijI ^l (_J^I (_£JJt j-o'jI iS-JJ^JJ 4j-rj . naj 4_uLj_}j (j^ «L>-L<Ji,l 

,3^^aj_a djolr 



SO 



■*" j"'lj c ^ a3> ' Jt -'- a ^i' jL -'4^' ^i)^? 1 ^' 4jj1 (jlS i nl (jLS 
J j j i ii Ir j . ^Ijl^^L Iju* j_u£ aLaI&I '(j-Ij^I 
(_JJl^vI ijjl J jj- i ifrj-a i . » i". ;»Jiitl<jjl JLa^ i (_J L!lX 1 

(->}UI J^a 1550 - 2550) ^jaJj ^pij oljL.ia.-v 

JjlL! Jjjljia ja^jjJ CxjISj i daj i u-ul (_£j_iSul!I * LLa.il I 

3ljJ>JI ijJjLJu . I m i nja jjujjj (j-uijLJIj (j\j*juuzX\ 
J_i2 j Mir (jjjLjJI (jj-lll (^ OJdJ^O ai^^*^' 

«_lljj| OJ-^' Ct^ JtH^ j J i'v i uVI <LaLcj\-l (jLl^jJIj 



i^jdlj (IjljI cjLl^Lj^JI ^ (^SLj ^J i^JJI) JSL^JI 
x_j!jJ! (jj_2JI) Ljj>s- J-qc- (^ o-'j'^' o-sL^oi j-b 

si o I » ILi (_^Lc. -il-Sjl fttJ i(oJljlj Loj J^LjJ,! j_»_> 
LijjjI ■" la » a 4_j£ Cud CjJSj ( _ t 3 <_jjjl!Ij i^juuul^H 

. UjLiia^v 4 o 1 V" a 

JuuijjlL^II 3jLjjJI cujo jlsj .5jj£LiJI SLpJI ^j 

(j-a /- 2 j La II L^oLLajj 4jjjJlSJ>I 4-ujj'C i u Li nil Lggjuj 
lm> ^1 (JjjCLu IjjlSjjjjJI Lg-JI (j^ojLaJI CjIj_uLj 



^JL^V,, 



« 4-c-tli.iJ I *j La a 1 1 s_a Aaeu-tOJ 



SI 



^^aJI 



HJ-uiLaill i_ji\ iJ\julxju^\ (j-ujjJI (j-o 1 1 j'"* 3jj^Jl!I 2jjI JajJI ull flail JoLxJI 
^j„j l ', j I t «L«jiLji_a -<s_&l tuLSj . j_JSLlVI (j-lj-rj i all (_yJI (j-t-ujijljjjl <j-aj 
c-LuLi jpj j^jJI (_gj muH iliajJI lOL-c^Ljpl (jljiJ-a ur^ *3_iXL«J1 S^jjiII ^ 
CjLsLil^l SJi^ili ojajIj i JjJI ^^3 Mohenjo Daro «jjlj j^=_uij-a» (Jjljia 

JlLa (jjvjli. jjjLj (_gl_i *> la ,'"j " ^ d-t^Li. 4jJJlC jj-aj aI JLJejj-uI : ^fjl 

. aJulII jl JLlII *-jl_caI JJ- 1 ^ 5 jl 4j5L*^JI <— 2jn^>JI 
( _ T 3 4ju^3j^ (_j-^- (*\) L?' 4_aj3 'L;^ i— aSjjj Jjl_La aLLsj aI JiieIL-ul :L<JLj 

.... I jSLaj i_a^lVl jl tiiloil jl cjIjmhII jl jU*V| (2uL>.) Sj3j 

i— a I mi "i St (_gjljj Ljj> I oU a JlLajj CjLal mi'iS^I f-£A^>- (<s-AI j-*j :Lj-ILj 
«_il3jji,! (jl (jl_j_jj j_fl_i-iiJI j-aj aI Jiielij-ol 4JI 1 3j I i a ■*- 1 1 ?^_)Li (_y3 <_i2jjJI 
(j-° OJL?- 3 ?T'-" ' " ' " " ^ i>JJt Cj->\£ . JJlaJI (_jJI In i"i l ^ i aj V 4 U i"i_t (_£ j-ll 
(_yj| CjLilim joJ^. (jLS .CjLil!lJi,l («i^.j j-a»i]Ij <—il i m-»J1 (_y3 (_ t jj<jJiJl^JI (3jj2jJI 
(_yi JLiAJj ij_±j>Jlj «L<-uJlJ^JI (JjO L*j^-a Ajiir" i nj ujaji Lcl^oi-I i La JLs. 

n^aigtl liiiiJI ^ /aJjJI I J14J JUjl1<jI Jjl (jLSj . LljjJIj Jl jLVI c_il u» 



3-J|_jJlU 2 mjJLa t_^ (j-*J iRig-Vedas «<jj,lji-<j2 jljjdJI (_,JI |jl mut 
1-LajJ (_£-ijj (jl ^i 3j-<-ul C-!j J£ (ji^- C- AJ 1 J^JLJ (j-aj (jJj -Sj*J d-u-ujJii^JI 
(_y3 J^jJ ijl <— SJl^JI Jui j.^"-" 1 ^ 'Lji^.j .(jjjL9jj-i (j 1 n"t <iJ-L*-a SjJljjij VL4X.I 
(_y3 I j« '""'J.' oLh-*-" ila^acJ (jl <= Lj^.j '"^J^J cr JiJ> ^ i J"^' (j- p'j- 1 ' ^^J '*^J 
« I i J mi S3 » si 1 iiJVi i_3^ju (jlj_jjjl ojLji Cj_iLS . l _ys[s>- < j 1 1 aj Cjli tcjI j^a 
IjjGJ 4-a-a-LaJLI i7cjlJJll ojla (_yjj3 (jl t_tjcjj .((LuLSLaIdj «Li3uI_a jLS»j 
. LgjLvLotAj LgJK i~il (j-u J^J^J ^11'-"' daJaa» (3^,5 'OL>^"' 

Cj_iLSj . Sjj La " a 7c_il Jl^ (_y3 aL23 CxjISLs i uL23l ^ioal diVI A'^VI Lai 

.^>-l (^l (_^)-oL>. 7c_llLa (j_a J>.1^_a (^yl^. ^jj>*j O 2 1 ^"^Vl ^j^* > 
Cj_iLSj i«L<-ujLJLa CjLjiLiS (3^jj ^JJ jLjLajjJI (j-a » * 1 aj 7t_>t jj,l CjjLS 
«L>-Ltu^ (jjS3 (jl (jSLxj M^*3 t4-La-j 1 •■' JK i"iLi I J Lu LaJ^ 4 La x5i a LgjLvLijtA 
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I M MlS^ 7CJ jua 








LulaL&l j-ij^o 



cL^-1 lull (_2_b jl i h a f-Jj-* 7 t -J'J-* *LjIuj1 ^-A cul i nil Q^^J (jl M^-* t^-4 -1 
«L<t-i3 3-Sjjla i_ALajjj 1 1 Jal ." J "■ <j-u-<J <— il i n-»Jl ljuij .(^^jn^Lo (_£jjl.J 7=-JJJi. 
Cjjf Oils ljufc (_,!£. sl_b J_iU~,„tlj Sjjljil 4^.1 i ii 1,1 ^yjJLu-^Jj if J 3JLl3.J 
(JSL! <A_ul i n-»JI CiLjj" i ii II »-3j ^1 4_u-ujJii$J! j-i-u^I ^L-ujnJ 4_uJjJI (jjiJjfuJI 

. L$j 4J3^Lc tU (_>^aie ui 
i(jjjl^3jjj Li!jj_u ^^3 tcjI jJJ ^Lfojl 4-uLiSj 4_jLu^iiijJI CjI jLJojVI <".l-a- 1 u 
u^Lu))j « rn^aLLo))) jjjjI Jk_L3 ^jj i _ T i3 S^jl^jl «L_uJl^J,I ^j ^j .^'u Cjla_u_u^j ^-Aj 
<=M g i n "< II ^Jlj^j t<J_j_>. t Liljj_u d olS ^-i-»3 . (« uL^-Al^j uj_H_lj»j « I "j^ au ■■ 
4j^ i r-i 1, 1 jjUII ^.L^oLaji. sGI^im inllj) 4-mj'i(jH iA^^I 3-jlj^SLuiiuJI 

. («<J^>JI ^jLiu» ^j-uu 
/«_lSLj>ijI ^-uiL I g ' ^ Jl>.1j <j£ ^ «i i n i idjjjjl^jjj.u LiJ^j_u)) «l«_u_u clIlLa 

iTjULAJVI (j^iti (J^IjjjjJI tc-Us jj . -OLJi.1 J-t3 500j 800 <>J La ^ «LaJf (_£ JJI 

i-iM j U" , ,, tlj Cj I " I "i 1, Li J ' V<" (_ylll CjLuijjJkl (j^aua S-La-j ' ".'^ 4_u-uJii$JI 

CjIJl^.1 i ii a iJ_Zj LiJl t 4_mJ i^lt 4-Oe^-La «L>JL*-a aJloj V I J iS lj . ^Jl «jJU 

. Jju L«_i3 In i*i (Ju^jjLu^sIj^JI I gal^ (j^J (0-! 'IJI Lo •^lC- (j-^J-I 3-JuJill 

/<uLaII <±JiU p>L^I ^yk: sLiiiU cjLujJ.1 (>j 4Js>L»JI J^v 3_L&j_l1,I (jl 

J LgJ I ^^3 <i3jnj<-a LlxJL^ ,jjj j^C. IlLj^ (jjl I La -^ Lj-II->- Mni M (_yil!j ^JjljJI 
CjLu^Lj (jj/l^jjjjLiljjj/ ^^3 CjJl>-j Lo . «_ulj (3'-^ iJ ct^ f»*> •>"" ' "*J «Lx-iJl2JI 

( 1 3 , 1 2 , 5)j (5 ,4 , 3) Jia ^Liil dJill ^L^} JI^LI ^.laju ^1 ^j^li^ 
L^Li t o jufc Oj^ O^ u 2 ^ 1 (>»j <(37, 35 , I2)j (17, 15 , 8)j (25 , 24 , 7) 3 

«_il_Lo (j_o CjjjJa J^3 i(_£j^>.| 4 j i njjL-Lit ^LuLl^Uj i_3jIjla qVjuj dJJi ^^3 
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^^aJI 



. (jLojJI dlti JUfltl «_a 4jjL>0 SJj^S ^Ir l(j<_l o-v 

(j^_S_Ljj_a jjjjjJl-L^JI (J^-ljI j i^Ljj-ll (j-S_) /cJ (j-\_j_»l_ j 3-^' q^^^ ' Cr"^9 
3-3JlJ L4-1I mi->- (>£-*J Vj I JjI (j j~ " V jIJlC:^! (j>ii t (jl Mjf i3_uj,Ll3>ULi 
(jl (JjJi!t"itj I^JL^/a^jV (Jj^c.VI 3-SJaa-lXI j-^J pi 1 i^aJI .jl Ji£.VI i " . 2 ft ? . 3_al3 
(j)j I se-i V (2>JJ-!I 'U"J '*J^I LaT 2 3c-t3c l^JI .}IJlC.VI (j-o f«JL«JI [jl-*- <iill 
.j^.jJI I Jl^J i _i j 1 n («-^jJ <j^j («^ ijISLsVI ojui Jiu 

t M * Ml '(*!-£■ '^-^■J-^ iOl— J-UoLjvJI (_^-3 A^J-ll I " fl jjjjJJlI^JI »l qUIl i u£ 

(j-O f.fj ~n\ l^loLtj \-<S it— l^LLlJI > J J= 1V1 I 3_j|Jl>.j <ii-L<t>- CJI oK Ij-aJlJ-"! nlj 

f-jjusjjs Ij^JlJejj-Jj ,jj.^."tl 3-iA? L> . *jj«!. I -ilji£. VI *_a 'j 1 a 2 1 1 4jLcjJI 

.a_ilnr.il i^Lu^Lj^JI 

jt c-x£.jJI til! j q£. 3nl~i^JLtj .>IJlC:VLi S-loIjJiJI 21ir-ill ojui CjJ-lLs JiJSj 
(j^9 sj^v jl JLcVI (jl <j1_lJ|Jj-lII j^jLjiS) ,_£jji.VI i_jj< Mill mJJJ S-iL^II dUj 

«L«il^»£iL£Lij 
Jl mi ^ Sjuj^-JI LuLj) I^jj^^I^ o-^ cr-y^l 1^1^- j^J^ iS^ d^ 

. ^^LlII J_l3 JjVI (JJ-SJI JJU La (jjl>^ * JlC - t ~U """ "^ ^jjjjJlA ( J 14JI 3j-^" 

1 j^L_lJ,I J-lS (jjj jLtuJI (jj-i!l ct^ o^Lc lS^' " LflJjL^JLI » «LfljLLs (jju-uj^ (jl£ 
. aIjjJI (_ 7 1^. l-yi->- (_3-2 (j-y^JI fijlViH (j-o !«>>• <-— iLj-t^s Lj^jJI dulSj '. Luu-l^Ljj 

.CjuLji^JI *Ij-»-I ,»LksJ (_gl 1 Lc^J-l LjjjLS )«_a sLjjJlHJII ^^.j.^'tl ( j_o ^JlC i_LaL»J 

.cjLuiolj^JI (_y^ LoL>> jLSLai L<-ujj jj^Lij (j^ j^c. lLj^ Qi^i o' o^-*^' iJ-°J 

i_3j^jill j^jSJI mJJlx^JI ^yjLuisLj^JI dil j i« LiLgjLjjf » (jl dll j5 JjiI^J.1 (j-oj 
.«U-ujjJ,l oJl^J I 1 1 a ' a (jl£ i«LLjj/ lJlII Jjlj *L>- mJJlII 

5-a_-t_iJ3 3j-jI^ (j-A iLbL^. mJJ-I cjLuj£DI plr ^1 1^1 '"unl t( _ > i3jVI (jl 

(j_« JJL4-1 «Ljjl^JLa 4_lLl>- (Jj_u^1j_u t"i i n t 4-ijl i n"a *1^>-t 4_t_u_u (^jl ^V"^" 
(2yi « inlj I " mi 2 (_5-Lc ^ 1 1 li-SJ I (JjjL LgJI'C 1 11 jJlc (jlSj i<_!jJ(JI (_jJI (3j_iiJI 

. (j^_u_a (j^_u_a (j^_ila (j^_u_« I , 000 <: Luj ^j.* JJlC (j jl ^4^ ^J-* 

( _ t jJI «_j-L^tjJi,l jJl^. (jLa (a-3 300) t3jjj-u Kl'.l j", , „ jj^aj jjJI 1^1 ~ii ulj 

5) m'<* jji 1 LgJJji (_y3 sLjijjdl CjjIS Lajti^. 1 Lyl->- CjLuIouj L^J C<-<ClA| 



11 



^^aJU ^9jl^JJ 6^uoIjaJI 6JUaJI 

-x_jj^?l <_iL.u->JI CjLaLsx. : lij^J^ 
.jj^£!l tl^Liill^lS 

.CjUjjJLI : ISjli 

._jjJL>Jlj ^j2i\ : ISjLa . ISjLa 

.CjLu^JU : Ul£ 

(_jl^. j_uSL!l jjjJI I jut jj-loj (^SLxjj i(^SL«ja jJlc j-j£I (_j-1I cjI Jl»-I^j ajJjjjj 
I j LalSLj <_p3jVl 5_.U;-,t 4jjj^ ,M1 r l . ^^ j . 1 1 JjjJJI jjJl-J ^yKJI jjuJI 4j| 

j_£l jjj-o (^JJ J^aU t^ljVl 2UL>.jJLl (_^ jjLu .4jL$J}UI ^1 JjloJ] J^-I>a 

jjji^. j_j£. ^jx. J^a-jj Vj •.. IJiS-aj 3_LoL\lL9 SjuIjJI 3-j3j-II f«3 ijjji^. jji£. 
(_,_!! r-LlLaJ LiJLa ^jL^J^UI ^1 J '->'> Loj_i£.j . Lg-Lo j_uSL!l j^jj (Jj i Jl»-Ij 

j^>-^j (ji_ujL>JI si SUg I jji SjluJ,! j-^ Sj-ji-^l 3-ojJiil j>juk '.'."" o! 

oUol ^yfl SjL^J^UI ^yj* j S-ls-jII 4jL$J>UI ''tl -j'a . 4jL$J>L!I <j-o pljj I 4jjLAi. 

J_iLsJ,l oL>oVI (^ juJLi L^jJ! Jjj-o^JI (^SUjj i3-JLJI 4jL^J>LIIj iJl>.!j 

.(jJjjJI SjLgjVj t 2L>.LJ,l SJVju 4jL$J}UI liJLuij 1 JlvIj (j-aSU (j-a UjU 

»l 1 nl lij-J j-ij-j (jl "lln n^l Jl>.| (jLS .« Ll^j-jl)) (^Lj-iIoLj^J! 4J olj^-l 

j^a I a\l U M , 100 4_lL i^JJIj JJjJI (2jJj J 1 a dJ tiyjaij iJjj-aillLi jlji^^l 

J? 
((>U>La 10 (_g_gl I llj \jJtj 1 JlvIj (jyJjS) 5-«-ll mil SjiJI ^1 Lc^3jj5 10 JJjJt 

t^gjl 1 n" ^LlLa iSJl>-Ij LSjjj^ ^ I & J a 1 &l la a 4_4JjLi)l 3_jJl^JI 'LtlajJI 



IS5 



^^aJI 



jj_»JI t^jl ,m~i SjLa-lj « iSLJLijJ L.ij-l"''^ ' 3 - L <- u 75 . 600 , 000 . 000 , 000 

. Lajjj 28 (j^Vl (jJI Lc>a>a 8 , 400 . 00 
^j-a <_>iLc. mj JJ! i(L&jijiVL&) ^LljsJI ^Lu^Lj^JI (jl£ j7i\* iIj_l>Jj 

n i n m (_£jJI (jjl in'tJI (±JHI i_a3-«-J (j-° Jj^ >* '-^Hiil d^ ^^J' U>^" 
( _ T lII ljj"n iiij . J^-J-o SJlClJS i±JiiJll j, o i n_l (jl J ' *"* *_') (Jl > '"" (_j-I] 'Lj^ J lia^Jl 
JjJl^JI ul)}LaL»-a dJUl iJUfcfylaju (l'»jaj .*:.<■■ 2~iM", . Jl< , „lj J ,a .-, A .^."Xl 
uLlv (_^ (_,-<-uL-u? tiJill ! JL& (jl La£ . (a + b)n (jJji^JI Cjli i_L!j£L<La ^ 

.(183 a^rrti^tl jJajQ C^VUb-VI 

jiaJl) iil! j£ 2Lcj jJUl (^j uaJI ^ ciiJSjL (jjJIj S'ijusJll j-uL 3JjL«II c^Jl£ 

jJLa ^j i j H ^j_Lji_uiDLjjj1 (J+" Mil ,^£jj>-\ (J^L>- -^>-J (j^\ j J '"■" ^g <La^>La 
,j-o 5/jl>JLI j-uL cjVjUI! J»J 3-Sj^ (550 - 475) IjLJjIjjI SLJtLJ! Sj^iJ! 

•" s ^ * 

jtj 2 Ij. Utl a j^fc j j uuj . (j^a-l 1 nil) l^ujSLII 2 ajj laj <_2jju (^J^l 3_>-jjJI 

1 1 ^~- ' "JJ' I * **• laJ (jl (_yJI *>^ ' J> - a ''J.'J ''*'*' L ^- | i-3 iji- i ' jLjL ^ (J-**2 Lojti^. L*Lll 

.S-lL^s^I 3JjL«i,l (Jj>- (_,lr J ' a ae 1 1 3_olj - I U — 1 1 ■* . ^ j 

j-lc. (J^til JjLa-a iLjL^jLjj! 3_<-uIj.} ^J| <_)j i 11 iU ^^jtJsl^JI «_U3^JI p^j (jl 

Ja ■ uj| (JjLjiII (_^>J (3^-1 ' "11 ^-^^ (j^J '^^'J 1 ^^ 3JL>JI (_y3 (— LajtXI (jU(Ji,l 

3j1l>J,I j-;LC. SJ^Ijiil LuSL^j . Jl>-Ij (jl (_ T 3 Ij^Laj^iiilj 4-j-L-uaJI tLSj^LaJI (j^a 

(j^a 4_JLXLa (_yl^. 4 "10 1 n^ (^I^J mJoj-u i— 3jju 2 LaJ^Ji^. JJlC (_jJI (Jjj^s^JI qj> 

(_,_Lc. 4 "i a i n^i (^Li J^Je-a.JjLC jj£, i'itj'i LiJI MlLa ^lajJui ,mJjj>-I jlo£.l 

(_yi (j-Lj^^LtJI (j-GLi j-^sj (j^-a-i • 60 lr 2 i • ilSJI J j Sj 4_1SL1j i 10 j-& 1 37 

:(jJjV| 3-a-jjJ! (j-a SJjU^s jSL<i 

I37x + 10 = 60y 

mJjJscj jaj J J* i^aJI (_yi^. j^uSLJI < ■ "\' • 60 , I 37 (j-> o i iiLaJu (_^>-LcuJI I J-jJ 
•.(jJLlII JjJLsJI (_y3 ■" <>>"_' La^ SJjJljsJI (_^I^jJI (_jlr 3_jJLxLa 2 a i ii^ oLlaX. 
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^.^jJU ^3'iqII {k-ioIj&JI &JLuJI 
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60) 137 
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j.U-1 ON 
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2. 
130. 


297. 


17 c/yi) 


130. 




•1 




1. 


37. 


37. 
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19. 


19. 






17)60 


18. 




18. 
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^9 (j,-) 
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X-130 


1 (^) 












Y-297 



. et ^ . ..^11 r-jl^i- i—ijj^lll (_ji£- (_yjk 1,1,3,2-1 
(j_o LLa-jJaj I j-Li.'i/l ^^JaLJLi ailijuua lil i-ixj^c-j olj^ii.1 jjlc 18 -2 

2 -1 ■■■^tl Jj2j .5JlC ^yk: J i a » j (S-lLo^I SJ^UII <j-a 2 i^lVrmtl) 10 jjUI! 

1x18-10 = 8 

: jIjlc:'^! ojbfc -3 

18 x I + I = 19 

19 x I + 18 = 37 

37 x 3 + 19 = 130 

130 x 2 + 37 = 297 

J^Lv (^JJ J^uo^JI (jSUj .y = 297 .x = 130 j^i 2LJ.jL.Jl! J^Lv jjvf <j! 

X J 3jjJl>- *i-l3 ^Ir J j , ^ ^- 1 1 x (jja 60 till A<~ I ■>■ « (j-jia ji) 3_3LxbLj ^js>~\ 
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^^aJI 



:y J 3JijJl»- jcjS f_j\r J j i a -> 1 1 137 .-»!*<* I ■>■« (7-J-I3 jl) S-sLblj 
. 60 a^L^L. jjLuj jJI ...X = 10.70. 130, 190,250 
. 137 SJjLbL. yhij ....y = 23, 160,297,434,571 

.(J^L>JI £yl «Qlo _>££■ JJ^ (_j-^ J i^aae 1 (-Jjjj-ujl \jJt liljl 1 uja 

jj-SHJ «^>->- i (jl^-« («->Ju2J Jjnll (j-* L)~J * ISiJ^SJl «LlLi£. cUuLLa t ■* La * 

.S.JJu>J,l julL SJjUI! LbjJ 

19 x + 5 = 12 y 

19x + - 12y 



1 ( 

12)19 

12 



•1 


1 


1 


1. 


59. 


•1 


1 


1. 


37. 


37. 


"1 


1. 


22. 


22. 




'2. 


15. 


15. 






7. 


7. 








1. 











" (^Ul) 

1 * 
7)12 

7 

5 (Jk-) 

1 * 

5 

2 0/0 
2 * 

2^ 

4 X-37 

~ (£0 Y^ 

2 1 1 Li-SJ ' r-jl^i. i—xjj^jJI ^Ir (jjk 2,1 ,1 ,1-1 
<t_La Ll^-j-Lj I j-Li.'iM ^yJsLiJLi oLbjjb I jl tiu^tJ oLjpi.1 JJl£. 7 -2 
i2 ^jlr 2 1 1 u-S3l J j 2j I^JlC Ji^o (S-lL^j^I SJ^UII (j-o (jolacj ...II) 5 tjijLlII 

.1 x 7 - 5 = 2 >xi-Vl <^SLJI u£j o' S^*i l*' 

jtjLC-Vt OJUJl -3 
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7x2+1 = 15 

1 5 x I + 7 = 22 

22 x I + 15 = 37 

37 x I + 22 = 59 

JjJl^JI ^ (oLa>Lc:) JaLaJj 

. 1 2 ajjUsL. jjLuj <X = I ,13 ,15 ,47 ,49 
. l9iaU3b j->l3ij «Y = 2 ,21 ,40 ,59 ,78 

r i^i'i n ^- .(Jj^i-i Jj 2 a. ^^.S 3_Ljl_<ta 2 2 i » a CjL-uIjJlJ dllji£ LjL^jLjjI aLJS 

* 62 832 

aJJt (jl i-ilj^l La£) 3 , 1416 Ljj>2j i_£jLjj ojuij < nnn ^ °.i^^ W "^f-JJ 

(j-O 4jl31^J1 ^jjjJljL^-^jI cLa_LflJ d '( i n'ie-a 4_a_ia dJjj *_« < L$j! . 4_j_»Jj_flJ 4_<i_LflJ1 

(o-LJ L^L^I LdJji^ j-^jj .(3 , I428j 3 , 1408 j*-. L<pl ^1 •===- 3 — 

( _ T 3 juj^LI (_yj yl^' Jj Jl>- (_pe-o (J^- (_g JJI <— la-QcJJ 2jJl>- 4ju^3^j CjLlLlII 
jiukj »l o i nil (j'jj- 5 0' OJt>^ Sjju (jjjjSjjjjji (Jj£ Jilj itUSLLflJI Qui i n-»Jl 

. £ 1 o i nl 1 t"« i imIj (-iJjj?tjJ 

(665 -S98)fa^feljaii 
tjl . LoL.j-3 LlSLL^ o^J «(LJL>. tjI'mi^Li) j mill ^ Lbj£ Lalj-^? J-Ij 

«LlLu:! ^yfl Jljso .665 aLc L-aJJJ.! i LSiLk IjuLkj (i2j l_Lxb [jjl I ^ Jj i *-'« 
4-iiL>J I ojui («^ S-jJj^JI CjLu^u^JlI ( _ T C.LLaJI (Jj-^'j Jui»jLI l^r!-*-' Luo/£. 

Lxj jni^ltj 3_JLJI jlo^>U (jyij^l S-l^jII 2L>JL*Jtl li^ LoIj^j aJlS 

j-aj^aj c_jj i^illj 3jJLcJIj 3^l>-jII jl JlC^I i—ij-uaJ SJLtajJI JlcIjJLII dili ^ 
*u^La 4J^ . U*'a q ,n|j i4j!i Jl^=J .sJlC 4JI ^Ir j d-i^aJI ,J^a .4jlr 2 1 1 g2llj 

X -4 = 5-bl t a ll'q) LJLu LxjiJo-l (jl^^Jj ^p^- (ji) 1 ^" W O^ ^J J lj 
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^^aJI 



. (X = -2 j X = 2 o>^»JI M^a 

/_i <_jjjlII 4l2J jJs S-uLjU^lt! 3J^L«Jii! (^jj Jl»- jl (jiJl». Jy>-j t -^'j- i S ol 

ax + by = c 
(*-l3 U<"j •<Jrt-^- iS' 1i P O' O^J-A 1 y = Q" ma > x = P + mb JSLiJI ^^JLc 

. yj x J pjiill ^ 3x.jji^a (tcJI ...m3, m2, ml i_gi) m J <Lifcje-o 

2 2 

X = I - Py 
(.Pell «Jaj» 3-bL*-a ' Laa. juu Li^ls 3JjL«II oju* jJj! ^tm) .J^tl! 

j La 'I) ^ ■■ La " ajj ' CjV_}L*_o (j_c 1_j^_&^>. i ajlacj V «Ql!lol (j-° >jAll ^1 
\Sj "i mi a |j J ■ a * I o j II -^V jj| (jiaJI ^1 *-3JJ ljuij ■ (tj-u-Sl i nil J LaAll 

(I 185- I I l4)tjUbU^ 

. I I 50 alc 4-ui (_gj-l! (cjLlUou^JI 3j-<fc^>-) (jjLojji ii Qjukjillu «ULli (_Jjjji 

.t_jLuj>JI ^ (31l«j>J!) ^yjjfcLa^llI - 
.(^-l^JI) HuL&Uejj - 

.((-^IjSJI^) \^\k\^\'jk- 

SI 



flO 



^^sJL ^9'iqII ov^olj&JI oJLuJI 

: «U_a 4_l>- Jlj_4J 4J Ltu_a l^-ii-u 
5^_pt_J1 CjLJtaeJ jjja jLIs 4jo ( n^X\ jLLa_« 21 < " 1 1 la A LajL^ 3j_l*_a-£iJ1 ^yLu 

C^jL^^I i2jL*at-ilJ ^yKIl ^JulII $Jt> Ua ,i_*aJI CjljLi! J.jLu3 ?-lj|)l 43}l3 

.(144^1^1) 

3 i jl I (jjl <L>JI j^c 4-&Li3Jl i_3jj-a3 (ji (jjj <_JLLaJI oLpJl ^Ir JiaLao ^ j'a 
4-jj.sIj (J-jl i ii a (Jj_La_i 4_Lca CjI j 4-oLj-u3Uj jjjjljia (_p3jjuj i5Jl i nU ( _ T 3 

(ji^. S^SLJU (Ja.ljJ.1 JlJLo i_JLLaJI (_jjjGj . (LoLxj 4-l&Jlj ejjt CxjLs jJj ( _ 7 3a.) 

7c_<jij_j (^LjijI i_jjL-uI 4JI .(JIjQjVI (j^. Jjt3jjj i4jj-uLlo ' " ' I j La » a t_iLjtljl 
tLaixaj ^Jl£. (j-o J I 43LlLiL9 (j-o jjr i uj (ji (jj-i CjLoLijjil <_JLtaJI (_fi 

jlj^i JJLC (j-<i3 f-Jj-o (^jLi-uJ Sjlj-iLlI (j-o 4cjjiac-a (j_a (JJ>3 4jLc (Ja.1.3 l - r ^>Jj 
^Juus 7^C-j^ . SjjLaca ^ _■ i a A (_yi^. <— <-<iTi3 < I 2 L&.}Ji£.j i4-l2_J| La I i^cjjiaJJ 
S3.}jJL!I ^JlC ^Jb <£ . 4jL»JI fjJs SjijJLlI SjjLaJJ t-jLJa^ll ^Ir 3.}jJiJ! <— *j«J 

(J^jJLa Ja. L-A^Kj 43 ji 16 i_jIjj>JI) 

j_lc. LxjkjL>-l (jSU i(jljJL>- LgJ 3JjUj5 43li i_jL£L!t (j^o 31115 SJL^ ^ysj 

(j ii <iv f-^J- 0-JJlX. i(_^j>-2 . (j-uL^S ^1 .ij^^JjJI (j-o 4cjjia^o '"'j La uul 
ijj^ill (Jituj (jia- ^^3 iSjUJI ^^3 (_fl^ (jJI i-jjki iSj^Ij I <^>al\ Ktl JOjlII 
Lol X = 50) (_,Ktl JJjJI jji L^a .Sjjaji, ■ La a3 Oa-lj Ji^l £yl OJ^' (jt- 1 ^" 

. (Jj j ii a julL jj'a iX = 5 ijji-VI (_L>J! 

^LtSoJI 3-bL»il <*3 1 i i_jbSLll ^ IjlSLoL^i Ja. 

X 3 - 6X = 1 2X + 35 

•.^LUt^JI ^ lfu\^ 

X 3 - 6X 2 + 1 2X - 8 = 27 

(X - 2) 3 = 3 3 
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^^aJI 



op 5 


^ 


1>*J 


X - 


2 


= 3 


X 




5 



a I J i " »l I Jlj* j j La " 4_<jiIjJlJ t_ijJLll »l oUI j o" i u a |_g JulSj ALxIufcl -i^-J 
Oljl i^ajJI (jlj 'iyLa . ..jtl lSjj_a| tcjjLIj djji <l>-ji J-i^J! 7tJjLl! (jl . <iiejjuj 

«_ajJI *Lv ,jjI (j_o LoL^j 7t_<i3!jJI (j_o (j-u-j-I) jJljlJI ^ I^Ur ^^a L^3l j 

2m I ' ^ a* ^1 ^j-* jl (JA_ujLJ1 ^j-* M L^ '^^ ^j-* J-^ (J-^ itJol Mini IJl^J ^1 i^> 2l 
(jj.jljj.1 LoUj v2j^o-I Jl3 <ba-jiiitl 3JLjjJI CLu\£ U «b! JLu . (l£j^I 3-«jJl3 
CjLo^oLj^JIj cLa-mJ-flJI [jLs i/- La . ..jtl jjj^2J| ,_^ ujjjl («^ CjL*-oL>JIj 
(jLi (^jJLlI j<s_L«JI (jl ( _ 3 _L«_J IjUfcj . <_dLufc I i ij(ja lijjLi i~ j i iinl «LuujjJ! 
dj^sli-j lA^iaJI /yi Lai .^^jujjJIj ^^LojijJI joiiJI «L-uIjJlJ tJjLJ-^ 3jj(J I JLiJLa 

i<Lujj<JI ujl\ 3jt>-jjJ,l i_jHSLII ji <Lujj<JI 3JLLJ1 ^Lsjjla oji£.L-u jiia i^LuijSLII 
• dr 1 i I *~ a I_jji5 f-^' o^/^A} iji'-*-" liilljl «u p i nil (_gJJI ( _ 7 J3j_*JI j_l<uJu 

jaJ^.^/1 -i i il2JI (j-CSjj-a'i/l (^ (jl ji nVM lilLfci iLj^2j 4jI j i— ijli n^/l f LjjIjj 
3-Jl La-flJ I 2)1 1 a -- 1 1 4-lII iSJI ISj^oI 'j^^ iji'-^' iJ^J.'^ Dj^^""-^' ^ '^* a 

j'l uaJll (JS /j I c IjjJJLjj 3_jJlJl^JI 5^jjj>JI 4jjI/ jii^j lji>JI Lojii^. j 1S1C 
3_jjjJa Ij_la V I 1 _<li n I ifeaAIoj "j «UJ3j_iSJI JlJl^JI iSjji cJj-olj Jl2J .«L»-Lil,! 
a I 0" itl (_gi 4-^j Mill oJl^J (^SLj j<J pi la-SJl jjjj 4j^sL>JI l^tjjLii^ 4jJ igll 



47 



i^yju Jal] i_jjijji,l Jj-L^JI jjl-"^-' ' .'.' ' ".' 5jJ 'flit CjLJbjJI j»Loij Q^ i ii 1 1 t_gj i^ll 
jl ^^-cbUI (^ 4jJ i(jll 2'"l all I (j-o LfraLu (j^-ojJLlI ^jlr f&i=tlj «Luiul ijJLufc 

.j-^UJI 



14$ 



ml* 






i _ 3 _^-^J J_JJ>J 1 i _ 3 _Ltf3Ll,1 iJr 2 ^ySj2 1 ■»■ la I '■ ) la '"■ )l 

(JjSLII oJukC^jjcjl . 3jjji£. 4_ijI3j I (_pi ^1 J).!"*" i nil 
J ^ ui "i I iJjLjji •» La i " (_ 7 1^. j a a] L#jl£j i3Ji£.LlLo 

Sjiui a^L^vi cjL51£JI ■a^jVi j^ji ojl* j_£l 

itiST-n ' d j^ - ijr^ ^ 1 ">->• CjLbi i ii*7S I d nmv (_7~^ 

1 (J ' ' "3 *- 1 1 j jj^J'j i_JSLIl£ ijJjwiJI dLil^Lv j^^j^-i 

CjI_oL>J!j J_jJ^>JI <_j_jJlJ <_i_pj i I J ' a Jjii'n u tj 
a jjsr't 1 11 1 1 a-pj i«Laijj/2ljCjljJ2l 2t~ I '.^.1 |_g^i.2?| 

LjjjjT ^ aIjcVI ^VTi^JsjJuj-ul^l .cjI^I mi*(<VI 

<Jlljj>>j|j l4_LC »l i <"ll ilVl (^SLxJ V iS-LO^jJI SLpJI 

Cj Ljt-aJL>J, 1 (Jjjlju Lo i^^l^j Qi-^ liili *L<jI (_y3 
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JJ — »j — ' 


1 (_£ j — uu 


S( ^_iV 






t^Vl. 


■liLiIclj 


Oj-A 


Lyljd 




0-" 


V, 1 


_ 


_^>l , L* 






li]jL-lLC 






SSLpJI 


TE-lLd U 



(jS^uji^Li, 



±±sJ\ 



.4_JjjJI i_jjjj>JIj «L_LajJL!l 
(jjtaL>JI (JJ-2JI CjuI Jj Juja 4j-rj i oil CjLuiaJlj J^JLsJIj Qfl fl lJuS 1 1 IJ^J 
ijJI jjl l£Ljj-ai (^ (jl£ . JjJlJ>JI *s-!L»JI f_j\c 2_ujJ,| j>JL& « hlj-a» ^ySjJli J i~uC 

(jl . LjLUj l£LjjjV|j LSLJ'VI SjLii^v JiLa 3_4jjJl!l .-.Ijl ,^^tl ^ jujuJI 

(Jj-UojjC (_ylll '"'lj' i^aaJI dJJj q£. LiK Lailje^a (jl£ '"'Ijl uajJI ojufc r-ij^j 
j I Ja->J I J's ni j_a i LaL«j (_£j-Li3 J j I flj (__-]! ( __ r <4J-i3 /- j a ii_jLjSL!I I JJt /^ 
<_aVT j_l£. jj Laj (_£JJI 'lilpjl - <*l" Hi's j a . liLuJjj . LLa . lilijl iS-ajJiiJI 
3j I i a >J I oJLA (j£j j«J .TjLiJI ( _ 7 i^. ^AJJ^. (jl (JJJ 43li (_ 7 i^- I Ju»H*-a jj\ i . nil 
I ,", U ." i ( JjiSj Lj_La jjS I <jul£ Lj-cSLtj i(j^_uj|jj2l SljjJI 5)1 i a a> (j-a (_j->-il 
(j_a ^ I c lj_gS_-v (J_l i L^-JI <j"n nl ( _ T 3 LaLa-l .jjijsjl (j^a.3lJiJI (jAa-l i«LaJii! 
nZjJb /. '^a . <_<JjielUlj ' . 'J III (__-JI IjjJUJ /. 'I LaJ lojI i_2|jj*-|2L> L^mjLa-1 
jj£- Cjj^Laj i ) jS A'tlj SLpJI ( j_a daLx-iI (__4^- (4j-oL>- (jLu-uVI) (j^-UjijjVI 
■" gSI aJJJ 3_jj___)| a frbej uiU Jl»-Ij (J^p- (j-a Jjsl ^i t(j-> ' ' "^ <-2VT 
La J Jaiil (jSLI i3-3jj_»-a '"'Ijl JaanJI ojui (j-a JSL! d j i in'tj-II Cji o i nil (jl 

(jO-sV i LjLU 5j I i^a-3. L^jI i Ij^Iaj L&jikV \Juus^ ajJLi (jl jjk 4Lls (jS-a-i 

(_jJI Ijl i"u ill iCxJ-b Sjjoji fl j I i a a» (JSLa i ISj" i"ia Lv j>jx-i LjJ (jl (_jJI j La-Lll 

<_a^Li>-l ^j^ j t\'<tl ^_)^» jj 1 1 j"^j i U(Jtll 5jl i^ajJI CjljL>ol (_jJI (jusoLxIl (_^>- 

, - 1 1 j I ,^-^11 r-iiLaJ (j-u 2 ^_i"j S^^ic liJLiji C^it£ ^a\'°\ i3_^J^| al o i ulj CjL«i!l 

^^-uj t^jjL^JI ^JLjlJI (j_a ^j^ j a i'l (_ 7 -Lc i JUJl^JI ^c-lLtJI p-A2 Ch~* ^ 
(j^-j-jjjj^l (j^>-jj_l,l I g t£ cit ^ tt- U (_ T J-II Cjl^_tuJJ,l (j-a ' la ^^ (j^-i3l (jJj_tuJ-a 
J_i_co L>J, I (_jlr (_yJ-J.ll 'I .^"aVIj jLJI (^ /oSLajJI L<uk 1 5j I <>>->■ 1 1 i d£j »" l 
a J aaJ 3_jj_3 cLijJi CjLiI^j^- jl (jlj^JJ jl ^ 1 1 a a> I liJLiji (jSLj («J .4_jiC.ljjJI 
sLuJjla CjIj^I iJJLlA (j^-J («J .(_J-o-«JI CjuI^l>- Lj-ajL^j (jl (j^La-i (__A!I S-aJiiJI 
3ji^>-jJi,l »l i i ii nU i_i_JljJ jl i(4_uJj(Ji,l i— £jj i nil jl ii<jjL>JU (_p-a) «Lalij/l jl 

. (dJ_j_ui£LU ^ (jijVl c^>o L«jj^ cu&i ^jUI l£,Uj£) <_jUJV| (jiuu ^^ 

p » >. (j_a ^>-jjI ujua 1j_b J^ ^^ U. ! ,.jll lSjj>_ai Jj_i_A (jl <d i ii ttv JlJI J^u-1 Lx-aj 
«Lujjj2l (jjJ,l (j£. (jJiil eJJt i ajlsejj .CjIj^ SjiiC (j-aQlt (_gj_ui ;»ul (jjaj 
(JjAjJ La-il t'A-ul'C i ii f-a^><-i ^^'j- O^-^ j-a VI 3_j| Jj j_a jojjj^aj /<sJ Ljjl ^^ 
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LlcJI 



( _ 3 -3 i L^J^ (__>Ii-l«JI tjJjJI J^JJ ft^-J-tll *— 'J'J-* "-^J i^Uiiejua 'LuJ.i CjLjlajs-o 
^ l^ c * I A lujOj] (J+" Mil ^ >■ 1 j uaj 1 (jjS SjL^jJI (JL^-JJ 03t^>- > ^' ch"*-^ D"*-*" 
-" j « a 'j - j I i » j 3_^L>JI 2 ajIaJI I j i c 'j i ( _ > l3j , ^l 3-cljj (_y2 (jl£LJI (j-a 

J^v i_jjSJI L$j IjjLJI i(3_uLjUI 2jn_ilr J^jtjIQ 3-JjjSLa 3_*J LjUI 5j I * a >i 1 
(_y9j iCjuLvj^JJj jLj£.2lj «LuJjJI J-Sl* Mitlj fn-L^e-Lj 1 J liAloJI («i^.J (tt^JeJju 
4jr JLc i jlj^c'iM liLti (_j-3 l_*j CjLiIJJ.1 ojufc -"'j as.) -j^Lc < ^J-J-J •" j"j^ laa. 
al i c I lj-cjlj| jLSj i (-" j 1 1 a la ?j ^jLvjijj aI'Ct-II Ijljjsju 4jjI^J3 jLjl^.1 
4_o*^La (JJSl (j-SLj /sJ_3 -" j" " _' ' Lai • -iLoitl J-^JJ LlJIjLo Cjlj-&jj*-aj 'Lj-'^ 

i5_j^ mi j II <13jj<JI! JjLLsj 3-5^ f-^} *■* *'- t ' 3 jlj 'pJ" 1 *^ '^^ > 'jL^" oLvLaU 

IjJaLsj ' .•" **J .' j ' O^ 1 -^' (j-uJjjiaiillj (j^jsoLill <Usej i na (jj« I _■ i a »"' ^"1 2j 
IjjLSj .joJjJIj jojjJllII (_i ajjsSh L»J^ jo-A jij-ca Lc <jjj-ll (j^JJjijj^il »l oUtl 

.(jLajJI uilli ^ 2ul,UJI cjIjjIxJII (j-o Jal (j^j /«la 

(jJlSLmj-LuJ^aJI i_<jkljJI L^AJjI (jjJLjUI i.i Milt JbjjSUI v2j>Uc^JI *-xa». (jLa 
.o^^jj^^Lo^ 1541 ^^10*1^(1579- 1524) Ijl>V Mp jSLuj 

(2>c J * S, J (ji jlji 1 Ijj-J-o 1 ** ' "' Jju Lu£ tcjj-oI Lojii^. <_^jiljJI I JUfc ijSLl 
i^JUUJ (jx. I^J^so (3^'J L " LjULI ol^Sl (j-o ^<-«^=J ^Ll>- '^^J (j '^■^■> i ^ 5 La a. 
JlxIUjj t5-ul i i nVI SJiitLj dit j t_^J 1 1 J j£ ' (_yltl 5)1 i^ajJI (2>c 4J^3jj>j La J^ 
4jti!Li I ^ j ."s ( 2jj^j^2j j| ^j^2j (_yi^.J Cj^LajjJI ojui (_ji^. l-iS>>- LcjLo^Lla 
i_JL«JI ( _ T 3 uJlxH^.1 LuSJj . Jju laj^ -i J~"'_' ' (2>c IjJyso (J^jjuLo «LuLjjiVI 
^y^JI VL«_ljIj^:j (jbL^jj (_^3 jj^-^J ^t!-9^ (jt^ S-lsLII ^LuLjUI jliiVI (_,!£: 

.JLcj^l £yijljVl f.\ olr LkaiJl 
» fllj^j V lL ^bUI ^ *Ui*JI *V^ Ji^V U5 l>a Vl <j^ JU- J^^j 

4-jJI o Mill ISL^ol (^ flj I LaJeJJ Lii^aj aJl2j (ji LLo c-J Laj LoJlJc^. LJLv (j£, 

3^I_C£3 t JLS «Lj^l_JJ «L_L_LJ , 2l (J-* ^ " I 'O ' A »-a * m£^J_U ?*-^-^-« M^i LbjJ (J_U_UJ 



1^17 



^^aJI 



LlJIjLoJ l^Lj-u VI THJjill JjLJ i".*ti (_jj| dJJj f.\ mi llU ll_lL<JlJ>JI joi^. J I liliflJ! 

1 1 _■ jj 2 " (jjjLiJI (j-o (jij^jil, i—JaUtlll 3JLI ii±<jJlj>JI I^K mii i<LuLjU! 3JLi!l 

. Cj LlojJLc. j|^_L$J I jj-aj L*lil 








W 



«_a CjJLs. La jlj-c. (_, I r LjL-1,1 flj I i ia **■ 1 I ' -i J a (_,lr I Js>- dlli JLcL-uj 
.CjLjLjSL!! 3j-<w<3 dia t^SLol LoJlJiC 3 'mi 170 (JjJS Sj^aj i nllj 2jj ual I Zjl uajJI 
. Lj^JD 800 (J-i^5i (j-a «LouLa 4-Ld-ilA aj-ui) 500 (j-o t_ij-2j La «L<t>.^3 ^SLolj 
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LlcJI 



.«Gli f-J-i-!l (j-o cl*-*JJ Lsjjl LaS 

llO^^i^l^ iAjJmi jLa^>.Vl qm 3jj^iJI <LuLjLU 4->L£L!l i_3jjij/<u 

<-<VI ^"^1 ^Slj_aj JjL*-a «Lj_ljT (jjs *JsljJ,l ojufc f- La 1 u^Jl l£Lj^-al ( _ T 3 L*j^a 
.4j^ijv 4jjLSJ3 ' . 1 1 a 1 j 4-ualgS 4-aLalj (jiLalj 

(jA_a-l tfjLjfcj t Jl>. J_a (JS i"i 1 4_jjLlLc.jij-l^JLj TCJjIjJjl d<_uSj 4 Jl>-1j Jq*qJ ct~^ 
dJJi (_j_3 l_a-> i4 a Lgje a CjIjLJo! 3jLc (j-a 3JaSLa (_j-4^ <|jL>. 3jJL*-a (jjS»3 £)1 
i/_J« jrl 4JL&4JL! jLiVI »l air (j-a j_uSJI (jlij ',_,."* " "^ jl <— '^J^j^ J*-* 3 ! 
^jLvjijj alSaell LgJI (jVI <j\jj (jSLIj ''L^J^i ( _ T ji jIjVI ojui ^i <J-"J-2>" O' 

("1 1 11 j la (jLajJI L*JJi /_3 *Ll>-I (JjjU2 CjjLS jj LtaJl j! (j-° JfcHi^ o! 
iJ3« . oLuLlLcjj-l^JI 4ii:>j La Jal, 1 i" - ..I i _ J _£> UiLa Lio_i^~ Lajjjj _U_i .'UjJ 2 
J^jj^lj . oLli2_j1c.J)^_l$j1 jj-aj (J-* 1 ^ ^-*"' La L-A LvLHtia ^^^uj L>J I (JjI^tHll 
jJILa-i jj-ajJ1 QjJb (jl i _ 7 _ULX-i {4-LfloIaaj| (^Lo (jlS jj_ajJl (j_a ^_u£J1 (jl 1 JJb 

4i*t a 1 «> jj «-^LiLif at^a 1 

^^j ,^. ; II i_jLjJLi j-5j-1j 3_uLjUI jI Jlc}U jl ^LjUI /aLLL! ^43 (_gl (jl 

2 c I ua^a 7j_jLLJ (_£jj-u LbjJ (j njl . LUI jLCa'i/ S-uiLje-i Lojjj (_y-<JI 3-ijjSUI 

(JjIjJsj 4_LLca2l 3Ji 1 nil i3JL>- (_p (_^ 1 Lij-La 7t 1 "1 1 .it (jl I '(Ac i3 a^g j^. *"'.' 

3J^j>J, I Cj Li S-uJJ (_Lt=j-u (_g I Jl»-JJ Vj . ^j^>- 1 (3-iLi>-j Cj LLajj Ijj>J I j (_L^J I 
(jLa i«j (j-aj .dlli JjlS S-Lflj^^yk: Jjj La Jl3-jj V La£ laLLalll OJ^>Jl (jltl 
1 JLA (_ 7 -^>- ^*" m t nl L_a ^ I c (_ 7 _(j_a Cj^i LaH>->LI j Lagie rt 3-^5 ^^i LlL-idj La 

.«LLaLlu «L<uL9 (j^-iJ (jl <j-a ^»-?l iCj^aJI 
^yjJI ^IJl^^I (^1 ^yjj^ Mit II a.\ La -II i_j| in aJI ^ (J^LjUI Ajiitjjjjl 
ajS aLLajJI I jus ^yfl Jjl>-u •(lSJ-^'-" j»LLai3l ^yfl Lali 10 (j-ujJj) 20 Lj-mlxu? 
^LkJI tj& (jyJj^l (j^ai-JI (oLiLkJI) JjLUI ^jl jjl .(jjjjL«JI (J>1i JjLUI 



Ifl9 



^^aJI 



1, 20, isri ^ <JijjJk*l\ allaill J& Ul 1, 10, 100, 1000, 10000 ^ ^jJ^J! 

.400,8000, 160000 
4 T u > *JI aISjVI ^1 2LuLU!j»lJ3jV! Jliiui^^J! ^jL^^SJ^^JI 4-lL>j 

(jLa I jus f_j\c a 1 2 La 2 Li ^jji-ij 3Jj-Lo J£ (j-u Jj^aijj Liiial -JJlC J£ i— «TtSLca 

.1,1,2,14,3 ^till (_,!£. 4J£. j-uljjjj ijUjjtll aLsj^Li LjjjSLo Luj^ i^r ba^. 

Jiii n^/l (j-o 4jjCLuo Lu-uij i— *j£j C^jl£ Juia Sji-nlr Jvt^ll 3-oLjLU jl j^.^/1 (j£L! 
I jLa i ( _ T i£.2l 3^=-i ijjjjtjj LoJiJt^. OLLill aJJb i_ijlj-a JljI^jjj LujJI CjLLilu 

jIjlcV! » • >>'> (jt rl-^-=tJ l—LJLa I , 102 , 14 ,3 ^jjJI jj* La i_ajju <jf Lojl 

: (jjj Lo («LulSHI Lj-a-inj «Lx_il3j-a) Lu-uij 



3jj«ij«!l <U-«Jl Jjfdl 1»J 

160000 = 160000 ; r 1 



80000 = 8000 oi r 10 



800 = 400 jt> 

280= 20 s r 14 



JJU 


ill fiijSli 


• 




• • 


• 


• • • 



3 = 1 Oly. 3 



jl JjL-U! f<s-J-3 julj^jj ij^icVI _jjej JnniVI ,JJJ 4-uLjLU jIJl^.^1 IjJiJ 

I ,1 ,2,14,3 jjulJLs . cj I) r°?i ■» 1L_> (j n j 1j iCjLlj^ mhIL i_*3ljJll cjuj" i »« 

.241 ,083 i^jLiij <LJ| (^1 <>^V| jij^lJI 

(jLa Lxjj ijj-ojJI (Jj- 3 " <_> U ^''J-^-'' P (j'.'LiJl j^JJUul (jl La j or J S" < J 

ji idJLlL^o ijJLui (J3^3 (jl <LuiAj jJl2Juj i LUajl (jSL<Jil (j^a (jSLI idAJJi j-o^l 

31_lj>JI Jj-3- 4 1 1 « ') La (_L>- (jl _J-<fc 3_L«i«JI S-p-LiJI (j-o dllj pj i ii J La jJjiJ 

(jj| (jja n_jjj>-l 2>j-o) i/ajja-uJIj dJLLitlj jojjjjJI (J^>- jjJj drSHy '-*-'-' ^i>^-^' 

^iS| L^J^>- CjLajl*-a LbjJ (jSLj (<sJ I jl «QjJl>- SjLiiajv (J^>- S^SLs (JjjSLj IJljj 

4_<JeJjLLl| Cj^j-»- i .Till "-j-iLlC, *_o i LjLII 5_jI i Za a. ( _ t jjijI J (jl i'l i"i2 (SdJij (j-o 

• jIjVI j^lc 2LajjjijJtl jIJlCl^Ij f<u>2ll! <L-ulj.J ^yk: I^LlsI OS iZLa-j-a-i^tl 

4-lSLI ijLu u^ j^j A jjj ' ^*"'' a 'lVO-II '34" ^ LiULl (»LC».j 3_L^SDI (jl (jiij 
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LlcJI 



5-j-Lta-se ui «UI (JSL!j . «(JI (j-ojJI (j-C (j-^-jjLjm jj '^" (^ JJi£. (J£ Jji^ejj 

(j^JI j-jjIj Cjjso tilt j£ JJjJI *Jbj . <t!V! *_o (J^l^pll JJjJI ^ Cjlrilr-lll 

^ (3-=^ Lf J- 1 ' J-g-^l jJ-^l o-^J^LS 'fj-^l >°J Uao^I ^^j .(ji>*-l 
dJJi Jl^vjIj -^J JSL! 5jJj-3 4_i^Li. CjIj-uQII ajjt i_^j_o ^ La c 1 j . .JJL*JI 

pLxisj'i/l i_2jjijj J j 3j 1 •■ 1 1 1 al a "■" 1 ulj ^^jiaUl S^ljJL 5-L^LLl S^ulj <t>.L>. 

.4jJij-iI! TJij-*l\ ilajljji. r;\js>-\^ £L^J5U . ajj (_p . 4-LdIa Ltl I 

jLj jLllcVI ^yJ! dJJi Lulsjlj Lxjjj ijlSLa^l ojui (>\-i JajjJI • . ■ » ■ a± 

J *"' *"' t-djJtj-o f-^l-" ct^ (j-* ';_)" '*MI J<j '"ill (O-ij-fljJ j 1S1C 4j^QJI jl Ji£.2l 
jJljj La (_,!£. ^JJjJI 4JU^- S^JVI ojui <j-o J^f-Jijij iS^JVI 4I4JSJ (_iio ^ 
S^JVI 1 ala J ?" L; 1 JLta.'i/l J£ f-^p LajiJt£.j 'f'^fll c?-* ^ loj ' "J 2 1^-> a (^ 
ijlj^cVI (j_o SJjJls- 3_lIIXLo I La 2j I " tJioJI 2 L3J2J ^1 IjjLc js>-~\ ijt^-o (j-'S 
.LjUa julL 2jI or (^ S^JVI 4JUj>o aLo^/I ^1 <j-oj-!l liJj^tJJ JSLifoJI I Jl^JJ 
(j 11 n ui 1 I 5j Al LaJI CjLS^j>JI tiljjIojj f_^ I i>ijl r-jj^uJI Ijtjfc uJLcLcuJ 
. d *^a \ Jjlj 4JL13.} A allj&j9 «L^J I 4_l>-jILi I 1 jjjl 1 ■■ a (^ ^LSjjajj 1 1 j ij 1 < a^Jlj 
(j^jj^a j_jc ^^-ijjJI j<sJL«JI 3>^ lJt!^' r'^l-k 5 (_5-3 I Q-glLa-j-l (jLoji VljLo Ljjkj 
. I 1 j a J 23 «dJSjj<J Zjjij-LM 3_c^_u cL^Jl liJLui I 1 j 1 -«- 1 j"j lA^ilaJI ^^S 

^j,,j^utl d j 1 - , I *\~ i^jLcujI 05^. (_yJI c^vLl>-l 4jjI «i 1 nil aIj^v al (jLa I jjj 

i_*jju«3 ji ^^31 jJI 4jj m"i 1 1 (JIS i"ii JL>.| {J3*l\ \jJt (jjSj (ji j^jSLa-ij i«LujjJI 
(jl 4_ul_tujVI CjLcjLSLII (_,i^. (_^3jiji VI ojui ("1 1 njtj .CjjJ,I Lajj jl (2)J^>-VI 

3-j-sc 1 a ~ 1 1 (j-o 1— sjl^JI (j-Slj /oJj .(jj£LII jlj o"n ulj SLpJI jlj iTn nV L^jjJj 

/. I r J_i 1 LiLae-JaJI 3-<ijS (j-o 1 La *>■ 1 1 3-* <Ll1,Ljl!I 4-p-j 1 nil aJJt ^^ <J1ijJ,Ij 
(j 1 ila-J ^^3 1 4-L3- 1 i^aJ jLlLoI jji i_2JL^JI I Jufc Jjj 1 n ( _ T 3 CjjJll (jLa t< j nS + ll 
. uLajia < J 1 u-fl-ll Ij^JiS (jJ, jl uLajIo IjjjSLl! jLi>-VI -" J^l'* )«-Sj (jJ, JjLiJI 
i5-jjl 1 11 II aIj^vVI l2i\Sj-x-) diljl ua^JI ^^i^l (_5-3 (j^j-ll J_l>° L>"'^ 
LJljjJ 3_j.3J_o CjLi_^j>JI j>J_<k ( _ T 3 ( _ > I=j2l j J LaJj j »SJ Ij jna i"ill 4_caLi.j 
(jl .tixjLjJIj CjjJ,I_ij S-jJiJ^I 3l_pJI Sjjja «Lajialj 4JS^Lc Iji^Jj . I 1 Laj ' a 
it_i^L«l!l ^yk: JljJl»JI/<sJL«JI ( j-a4-alj$ (jr ll r,l?"i'tl jlSLa^l ,jj3 ic:3^j>J. I ojbfc 
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±±sJ\ 



(j^jjuu.1 (_JjJ (jjSJI 3l_«iuJ CxjlSj ij<s-AjLoJiJ 4j^ mmII LI se i^all "-J^S ojljlc. 
SjLcj j a-2J Ij (j ii o i"i II «La3|j-o J o i"i"j 1 1 j I ■ a 4jj-o.} d>^ C 1 -' olj ''^L^- a 
y-l j uaJI 3-«j>o L^jl I j'"* I^JLJS ( _ 7 jJI SjjfcjJI I j" a J 2 a ^^3 (_jJLj (_£>i-' i_x£1j£ 
iUaxI 4_<-ul_a «L»-L». liJLLii i«LujSL!l 4_Ju_«-!l 4_i*l^_«_i ^LloIIj . [jus »1 i ntlj 
^-3 ijljLcV! oJL&j i3_ali>J.I jIJlC>U 2iih^e-a Ijj-oj C-J tajj IJlAj i^JJx. 
(jjjL_u 2 cQjjla 3jJ9 jt-uDj-a (_p (JILa-iJ i JJc»_« t ^J-> Ct^ t^LoJuul -n la i 1 1 ^iSi 



' • ^ ^ ■ 


. J C3 t • O/. "' V ' . ' 'V " O 




.^jji-l 5j3j-o l5> f* o^W-^^' t-^J '^■j'- 3 


20 J) 1 j* ajblii aU*Si 


i^' 


JjjJl *-""^l 


• 


1 jj. 


• • 


2 IT 


... 


3 o-s-y 





4 oir 




5 j. 


• 


6 litjt 


•• 


7 d>jf 




8 iiL_riji 


.... 


9 ojij. 




10 o^M 


• 


11 iljly 


•• 


12 tr-i' 


... 


13 OjaV^jI 





14 jy»V JlT 




15 OjoM y 




16 jy.'i' iiljl 




17 0j*M iljijl 




18 Dj»V iSL-Tljl 




19 jy-i' Jjjj, 




20 jir ^ 
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(_gl i*-jlj-JI OJ-2-" (jr'S (jt- 1 ^^' -jljl£.Vl aUgj ^yk: JjJj Jjl T^jjLj -iJJ" 
^J| j A ,^ II J uaj (jl (Jj^J i3 ii ii 400 _^e_b 2 j i njji i^tl jl Ji£.^l - j la " (JjJS 
jl (jj^_L>JI 3-3Jl_<^3 '■ tj^l Si i"i ^j—iLjiJLI j a • a 1 1 j . «l_a-u <_iJi (j-a ^iiSLj ujjjl 

^yJI ^yilJ V ^JJI j^'^tl !_al ,°;ri<l (jK) -(j^Ljv JSLij jl (J-oL^ 4»._jj (j^lj 
cJjl>- (_yll! (jLjijV! t^jju (^^ 3-oL$JI in iiiSLll (j-o I j i nS iVL ^^j-JI '^j'-"'! 

. (i U 1 a CjIj_o Cj^Lj jl (j-Gj_o 

(jLi ij^>-VI Lg-JaAJ (j-o ^h^i «L<-ujJLo '(JL2j Lii i jl Jlc^I (_>a-»j LiulSj 

3jJL»JI) LuaL>. Ijj.3 i^jjj iiiJIi jt £><JI Ij-A (j-a «|JlScsi tl^j^ L^j^ dUj 
\j , ,-. Vi * plu^l (jJI jj i'mj 4 ii I" ^e.a cLaJij i"<l'\ ->l U;ll ^3 4j^sL>- 3-o^Lc ^jfc 
Jjl». JLS (jjLuiVl jjfc 20 JJjlII jjS (jl }LiU3 . (allallJ ^jji-Vl jj-oLl»J! <j^ 
(J-JJl-lJI x_iLa-£3 2 p^_aj?e_aS (_2_il3j 2l d I i<il (j_a *uL^J1 (_ r k * L\*dL>- 1.}Ji£. 4_La 
J£ (^ j-iL-a'i/l ^JlC J-&J 'J-^ LvaLi. IjJ-C S^jtAi. JJlaJI (jl^J .(j^oJLaJlj 
. « ( _ T ji (JS * * l <3J (_gJJI «L$J VI J-;JJ^ i_jS t_lLui *< Six JjjJj -l_r^J l_£ Ct^ J' "-^ 

(jjiLuil «ul US' 3^J>U K11 pjju>J.I ^43 LdlaS' LujJLo 1 3 jjjJI jl£j 

«L<UJ . «Lfl_Jo 13 (j-* (JA-JJuLlI Jui£. »1 I nllj (ftjL*j1 Q^SLjJJ t^j^jJuiXI -" ij^"ll 
3_a)_3- Lr Ji CjIj i 111 tl JJLC ^^ JjJ (_£ jjl i52 JJuJI jji jji-T (jjiJuLa JJlC: 
L«Jl_Lcj . L_ljJlJ (jj-flJI La Jl^*- (^l <d i i ill (CjIj i i nil (j_a 3jjL?e_a 4^.j_4^c-«) 

S_gJVI (jLa i3_jJbJI 2Laj^>JI ^1 2 "i 1 11 52 3_o)^ £yi JL21JVI cJsj u 1 - 5 ^ 

ijJLufcJ '(V* - O^" (_P *'-f > '_3 L^J^ ' SLpJ (_yijLdJI j\j 0" 1 11VI (_i Lla (j Jj Si flj 

jjlc (jLSj .Jjil! 3-^JT JJ^. (_£Uj 'IJ'^ <_>uJl2^ ^Jlc jjfcj i400 jji jji-I jjlc 
«dl L^-Lo J£J 1^ 1600 >LJ *U_uJI ^ LU! Si^ UI^j ^pJ! ^^^iil 

i<G 1 1--"* (J^ISj f-flJ^J LaJti^. (j no i"ill «UV ljL$J 'l-^J'^l oJ-A x-iiaitjj i^jJLco 

«L»_bjJl (JLgJ i 'ilu I ifrl Jl>-I ^i" gj i^j 1 ^-^?-^- 1 (J-*>^' Jj^?-* "I-^I * ft I H (JjPEJ-U 

. ula (JiJjVI (j^a Ljcj^o jojj^IlII (jlSj i4_lo^jJI SjjjJu ^gjs>-2 I -i"j"j i4_caL>- 
jl iLUI (jLuJ^ J>L<II Ji^ oi •l> uJl ^'' (< f3r^' ^L"^-" *bljLitl 1^ jl^ 
«Ulj JjJLsJI J^JjII (2jU Ij^.'j J-il '^Lp- J'>^ "J-^ - iJj!e i '(*3i^' liilj j-oj 



I5S 



^^aJI 



JSLIj . <tK a j or ( _ T cljJI I jui j_uG C^so J fl La 1 I ^ 2 jjj . <U3 jjj (_g jJI a^jJI 
i_^>.L l ^3 «L$JVI <_>^*J 0^ Dj'j-^J -^H^J^^'j JiJsLv Lo-AJl»-I (jl^gia a «UI 
(ji J a La 1 1 Ja >. j mv (j- ^ . liilis 1— 2^L>- ji-VI (jjajtxl I J 5j^ mm 11 _j^e-> Jj 

J S mi i *j j La >. j»LjI ^-Lo 4_uj/ (_p (j-° 2^ji.VI 4 1 iiq-^JI j»u2l3 i«LLu^aj>JI 

'I S Lj (ji 4_«Sj>JI (j-o (jLa I jjj 1 '-i- ii > j- > ~ ■*■ (JsJ oLijLAj (jjijJilll (<ujJlL1I 

4_uJjJI j..j^Ulra i(_£.}j-<iil oljJLo ^1 S^LUol ^^^.LoILsJ (_£_}-»-« -1 lj Sj 1 1 J 

'J q-S-1 l_a (j .10 i"itl (jLLalm C^so CjjISj 4 jo 1 iiji,l CjjI^sJLi ** La -"j a jLj£.2lj 

.7c_jjLLl! J_jJlj>o (^^ Ljla Sjj-OjJIj d-ujjj! lilol^sJu I^jLLo j<ujj£j| (jlSj 

Ij-p-lj n_gji. nil /<uj2llJI uJS oJJl£.j '(*3t!-1I tiUi j-^J ^Jlj ijjjiJlSJII /cjjJlLII (^ 
7t_jjLlII a I La Ll f-Jj^l CjLo^1*J,I oj-fli (jjLS) •j»>J-Jl 4^ f-^J lS'-*-" J(j mi 11 «U1 
(j-o (jj^ mhII 1 JlCjJI ajj 4.11 » ^yju 1990 (jj/jLo 20 (j .n o-»J1 MlLo : tiiuJi^JI 

.« 1990 ^Lc lL>U jLo 

JLa-f j»J-J-ll I J-d> (j^ (j! <j-^^' J^ + Mill f<U>23 ^ Jj^' -iJj-ll JJt=J 
lj_aj 20 <j_a Ijls-Ij i4-1VI (<s_<-ol (j-iLUI ^JUlJI ^J^tjj 1 I 3 J I (>u jlji^'i/l 
Jls-I^j i__^l_«nll (_,!£. LLajjj a j Mir Sj^Hll aLjVI (j-o ^jj J^ (jl^ Uj i^Lj^U 

jJljJLi (20 x 13) Lo^j 260 jujl^sj ,j^LoJ,I (j_o {_>[£ j2s i^Lj^I j>°j 0-* 

.A^LaJI JjJLsJI ^ Lo^ ((JjSJj^jI) djjjJLail 

LS^j SJjjJI (jjjjii -1 j La ™ I sLaUa^ 3lj| Ijufc ««LjiJl2JII a 'a nil)) jojj^j (jl£ 
(j^ cjjLa_j s^ mi mjI cTVJ C^j-" '■- ,lj * ltv ^^O- 1 ^ 5 2Ja}Lc J^j-j3 V il i260 

a j -t 1ux21jI CjIjjJlII i _ T A_LiLaJ1 jJ-LaXI t»l I nil 
«lA^. j I LaJ La 3-&J imj^j-ijJI (0-ij-SjJI ^£2 ^QJI 1 a-i^a-LlI Lol i<JL2j (ji (3^-a-i 
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LlcJI 



J) uu t « ^ o j i ', I d f i nil » ^c_j_ul < ijJul »1 olr djlr J^liaja <«< )l_A» /c-j-uI 4-l^SJI 

SjjjJIj : A j i n o ."ill CjIjjjJI ^1 JLlLcujj <icljjJlj J j i^aaJ u /cjjJjjJI \jJt 
jjJDj 3Jl>-Ij 3jJ-i jj .1 o ."ill (J^>- (_>l=j2l jJJdJ j»j^-JI (j-°>" Cr^ 3jjjl*AJI 

«.Lv 1_L& (j^sj JaJLa Lojj 360 LjUI L^jIlc <j\^ ^ < Lojj 365 . 2422 _i ^Vl 

^ 1 J J I I 4 i i nil (^jljj^l (OJ-uVI 
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ji i Ij ^ mi 18 2 i i nil f^ j(j iSial .}Jlc (j? (_ t j-«j I J-&j . i Us a Lajj 20 i^LjUI 
(j-a « lj_Li-i)) \j j "■ juLi ^ j 2 j j 1 1 4 i iiq-^JI ^y^l c^jI£j i L°jj 20 L$-Lo Ji 

jl) A^J «_lj ^ S-LJ I JlJJ j U ^- 1 1 j ^j ,| -e ; |L| L,ij_LC ( ^£, j_U4Jj auI 4 1 im^. 

(_gj jJLj^JLI I -1 'j alul (J^- . (aj-JI (j-o <_2 2l Sj uic (j-o I«j^v2422 ,3-^1 (J> <*m 

4 i 1 nil auI ^ 1 n j La (jjSJiJ 4_j£ui3l auI 3ji£. JJiJta 1 jJL*-o <_j^L_uLi 3_jl 1 11 U 
1 1 JL»- Arii a y - jjjj-i (_yJI t _a 1 "11 ill 1 3 1 i aj V jl ojufc i a I ■ >■* (j] <_jj»ji_j id i inj>tl 
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i(Ijll2j«j JJJ3 V) «Uk: v2j>LjJjlJ iillj£ !j>a-lj L^-iLia >U- LjUI ajitLiJj 



j_a 1_<j^ 3j_a Jj? ^^a a^j dJL^tlb Jjwu ((j^ji2j,l) <j^£LIj_p a j 21a 1 1 jl»-Ij 

(.ilj^Ejj _J$3 (^^-oj-lII) <_iLi /<ujJD Loij .(JjjLcuJI (JjJljsJI r-j>j^-i ( _ T 3 tcl^^o 



^ity c-Lt-t 
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LlcJI 



i3_j^.ljjJI SjjjJIj 3jjJl2J,I cjjI^j>JI t^jjLj J>^ ^->L)L>^ ."' 2 ; j< j^tj! 

L«jl i(jjjl_iJI 3_oLc ^ i J dJ (jl (2>SL<jj a I la J jLiucV 7"L>J] (_£i t-iJLufc (3^J (<sJ 
1^1 iit"i i n ) pj f«^jl ' -" *j^"'1 JLjJLuj \j j i ■■ dJ i _ 7 _LajLJ 1 Jubj .7c_pe_x-£ij1 ^_a> ^j uS »tl 
oJljvj l- ^ 260 _II i_)l i ii ->■ lj_o JuV"i i n_i jaJ L»i ioJjvj "-°3i 365 -" i—il i n-»- 

A^jJI (jJ! J_ufujJ /J-OjiJ Cjjl£ i\ o i »alj aLSj^I 0JL3> (j! (Jj lCj.}ljJ>JI 7CJjQl 
' • ua u\ (ji^- 3.}Jii»J,t 7tJjljjJI (JL3 !j-fl> *-oj . ( _ > ^>L>JI j Q i"ill i_^\^ (__>-oL>JI 
till j (jl^j 1 1 uaj] 2 'mill ^£j jjjj iLiiU! Oy Jlo iSJjjJI iloljjj 4jjl£jilll 
(j_o f-^-iu ^LlaJjl JLuLau <__ii j i ni Jl*-| jjl .ojLsoV (((Jjjla JlC» ^1 r-LLxj 
(j-C (j-ulolj 5jij La i " »l oJljb ( _ T i 4_^JVI (J-SLj {«J .«Lj_iLjm (jL>JI Sjjia i "i 
3j_o J^ (_j-3 Ij-il^ (Jj i4jj Mijtl CjLcjISLII (jli- L7^ C?4i ' fi? ' *^jVjLx-o 
jlj^ 3j-o ,J£ ^^3 tjj-a JlJ-"i i n_i IjjI^j i ^^^ (j-° L)J' "^rii W^ P lj" I OiL*- ^ 
JlJLs 4 i ii aL>Jl /&^jJjLx-a (_u3 Loij . jj^JDIj (j-UaJLi ^LLo (J-Ujjx-o 4 a b se a 

.*U,1j SjjJI (j-L»JO (j_« ^-^p 6 -^ 1^1 <?»"< < "I 
.4_ljlj jaJL*JI •" La >i i (jl 4^J51J (^£L«-iJ iSjjjjtll! j^ls (_5-3 JljjLa LuSjj 
Vlj^l) j-uaUll /<uj?~iILi 201 I aLc: j-l^-cuJJ 24 (_u3 rcjlaju'l jlj-it! jiitj-u-uj 

. (loa-^ j-o'iM I jjt ^jLal! ^JJ 
Jj i Jl»-Ij f^jjJI <_u3 i Jljj 2 (sjjJJjJI j! (jljtil dij LallJ, I 7cjjLi!l I Jui (_5-t*J 

S^^i^UJI i^J^I 3JjL=-o jjjIj ><fcj 7, 0, 0, 0, J£LiJI ^yk: t_^j jujlj ^ 
. (j>LjI! J-l3 3 1 33 LUj^Sj ^ ! jla ,3^!jjj) jJitil 

Ur^3j '-"■*-' I ->' tX*t| ^j| jji j<ujilJ| »_o (J^LjilII Jljl2j>3 (_jJ3 ^uJ! ( .j i nil 

(2>C ^Lj_Ls jjjiJlJLU I— ll I II -»JI ' fl UtJej) • ^Llia (JjjJl2J,I jOJJ^IlII 7CJjljJ ^j-ij 
llj^£jj t3." " ^^ (_j-lj^ iSuLJl a I IaJul ( _ 7 J3 AL^jal J J i'iIj .((_g^JjjJI i—il I il^l 

. jJjiJI ^^JJ C^J-!' F-^S^i 5_jill oJLfli jji^tjjj . (jjj null 3 a b -- 1 1 (_jjill ^1 
4j>J ( _ 7 J3 f^^J-!' L^-^i ' ' Jl=v ' w 3 a J^ » , Utl i ^yi j<u^2jJI ( _ T 3 sLu^Lual Sjijv^JI (jj 
(j^LIj .(((JLljjI)) ji null jj*-i LS^so I jl 4_uQjl «LljjJ,I ^^cjijj i«(jS» LjU,! 

(_g^>-l jiilj . 18 (Jj «(ji» 20 1(jjjJlSJ,I jojj^jJI ( _ > l3lj^.'2 imi ii-^cj z (JLjjjal 

i_*j|j_ll La I i LojJ 360 (j_o (jjSLu (_yjJlj 4 -i J ■ 1 1 4 i i nil -ylajtjj j_ujilll I Jui 
I jus (_, 1 r j i^jLJI ^yjj^ mhII aUaJjl (_u3 L<4^ CjLijj uutjlj jl j^ls (_£jj»-2?I 
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^^aJI 



•• ( _ t 1j L»£ i_u n-»o (j-oj-II JJla oi^ 

(SLoLJ! 3_«-lSJI ojuk) JLbj! I = L& 20 

(^ 400 jj^j Ujj 360) (j_jj I = VLbjl 18 

(j»jj 7 , 200) 1>J\Z I = U>jj 20 

Q>3J 144,000) OjSL. I = L.jj£ 20 

(j»jj 2 , 880 , 000) ujS^j I = UpSLi 20 

^^J! CjLJjJLiVLSLII (_JI Cj Lij 1S-j-jJ I (j_o CjLLj^ mi < 1I_J al la I II *_jLbj 

(jSUj Jj^IaJ! JjII ^yi/jjJI rjalll (ji^ '^J itiiLijlILiV! ^1 cjUjoLAXiSL!! 
. alii £yi Lu^a j I S_L^ q^A* 367 < 00 ° • 00 ° uM •&*! u? 
aIjlJt" uiL) 1492 *Lc jjji^l 13 (_yi jujlj>JI (<JL«JI (j^j-J,^ J-^J 

I JLA <— ll i M-v (3^>-ai ' tLQ ^LlII JjJlj>JI LJJ^JJ • ((_y-ij-«JI j<ujj2JI i " 1 1 se I La i a a 

: u U,l Cj Laelk-La aJ ^sr i nj I <UjJ TcJj Ll! I 



7tJjlj OOi-l ^JJ*0^ 1 iH.)^ 1 



bill 7U ,ti 



7,00,00,00,00 (jiAl.)^! j5L> Jl^3i33 

4,14,12,06,04 iSjjjf ^-jiji" Jj*> j J5UJI jxj 1492 

<-i-4625 
L.jj 1,689,244,25 = 



HjU^b 11 - 11,14,12,6,4 
^ur 4 j NWj 16 j by 12 j u jits' 



: j* jblii «jjbji oi ^y ' y>^' 12 ^^ Ujj 268 .x*j_j 
14j^4 11,14,12,6,4 



(J-J-2 La * <i " Je o I I (^Lu^sljjJI jLsoVI (_ T ^Lc !j-"/j-o (<uj-2jJI UJL>-i Ii! 

',_, ' "j^ jj"~"^ VJUJ'J LjLil O^-J < L° J^>- (_3-IJ LaLj Ljjljj jlxj UJLa i^a^mi 
ijojjjIII Jl>-j LaS . 4_l$SL!I (_5^Lc I^^SL*. (jmjiJj>JU (jjjui (^ cjuLcu^JI c^jI£ 

(j nS <_l) et^"VI .Vi^Vlj 4j^jl< Mill CLol^tll 4jLl3jJl 7CJj1jIlI1 » <>»_it i LjjLj,! 

Ijufc i _ T S t _ y ^rj lull /. i n f\ ll ^ \j £u 1 ! -" fc» ' 1 1 j ^ljIujJ,! «j*_i_uuj1 ^jjJij1» Jljj (J-aX. 
(jLa iiiJI Jul CjVT -Sj-^-J aJx i_i{ iii tj . (<j-<_lJLjLU 4-jlj_LiJ J or tjjl j i nil 

jjjLclj tCjljl o i ii 11 3ji^j>J,l ^j-ljlJLi fljLal Mill u^Llm] (_5^Lc ^L«x. (j^-2j^i!l 
liujjJl ^jjl' — *^1 j_uL«j «_o 4-ul i ii Wl jl ji^.'i/l (3^>S (j-!' 3^>-L>iJ! (j^2j^-i!l 

'"■ J 2 * La 4_a-jL^ /. 2 u «Lii_uilD (3jJ-^ oLujuIl i>Ju^ ^^^ ^-' J * &' A (_>-oLJLa 
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£^A\$ 448^ 4riAfei -^^\ I ^ 

QaL-uj «lA^. <till (_,\"~>) Jtx^e-a 4 _^_<_LJ1 jjj La J-Lc 
s-ljjtj^ *jl MJ^-" O^ '-S^LjI' ^ 570j»L*JI J& 

( _ 3 _Sj ,.U , ..jVI (jj Mitl (_LaL£ (^3 (Jj ij^u*.^/! j^e-AJ 

i^j^-l CjL^vj t j- a tt 7 J J JL ^^ 0"* '"^'■^J*^ L^ 1 "^' ^Lj_uJ '* i U jJaj jIjlJLj CjJL^s 

■ tj^Jl I 2uS51| ^J JUU1 (^k SjJOJLi ljn.^,-1 uL^H>-JI ul-^>L^I 

3 qjj 2J| ,-iljl ,^ jj| j ^ ,„ j~.alU j i a ,J\.;\\y jLulJI JpajJi ...I i a iM 

Anlr ^-Aalolr , >^ o .^juaII a 5-lLiLJI a 9-i) i^IL^ ^ L ^ J ^ L "' L ? J 

2_3jjJ,I *Lp-l J-& *L> («fl ' "iitl 'j-°>Il l£J-!I fa42Jui ...ljjJLII j^JJ Jj All ^ 

.tul a ftl ,,,« j L^jI Ij-aU^I JLlj.^Lo^VI s^W^'M-A^ 
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i(jjtaL>Jlj f-jlj-11 (j-OjJill ( _ T 3 4-uLojm^II 5jj^L>Ij_laV I i taj S i ■■ AJicj . ^LujMjjal 
3j^_>jj (^ 4 ii I V**i a Lpo dulS Ujljjl (jLa ijoj-aljjiJI q^a 1 l j r c j kill I (jAiuj 

(<iS!j>JI (JJi <jjj>u 4_Lu 1 200 c^jvjj ( _ 7 jJI Ljjjji oW jj ' ■"" ' (jl (jSL«jj i4_LLa 

4 i nji^ll (JL>-J S^LlSjj .i_l!I jal 5jl iJa-gJI j^c Ju*_JI (_p SJljjlj <JjjI£ i^^-iLoj^JI 
. 3jj_uJ_J| 2'aj. lt jl ^"^.Ij i _, , ,-, ." I j'^ (<sj>o «Lul Jj 4_Jjj^5| ^3 Q^-Ujj^l »-jJ3 
'"j La i (m1» <_p-« i(j^_J^-AjJ,1 (((j^-jJj^Jl » (j^j qgjul ^j^* > 3jaL "J *<3 i tu >S II Jj-flJ (jl 
>& 1 jtl I mJjULsJI *_o tl <>.al T. « L^j| Cj Jj SJjJl>- 3_3j_»_a (_gl it- 5 a (J-ujJ iC-cSiJ- 

. L^jl j (±X5C_JI 7-jlJ (_yi^. I 1^1 J I < " ' I e3 a j (Jj 

^^l^v I i-jj aj «_jl i n II (jj-^' (j-° ' sJ ^ i3 ii n 700 (_jJla (_,lr 4JLs I j£L&j 
CjJ3jj2jji(jLujjl!I l-oVIj (j-^'j ^yj-*-^ 3jL«-«JI <-.sti~ ,j iSig (jjlaL>JI jj-2-ll 

(^ Sj-a-j i nil fC_o"i?1 i_£jJ L^j^LAa ^If ' la <& (j .nl i4jjLiar>JI Cil o i nil ojjfc 
Ij_ilS <_!jj(JI (jl «_ a j .<i_uLojijJlj «LuLJjjJI I gjul La (_j-l£. Liiajlj (J-i iLijijjl 
La-al i ii " a (jLi /n I i ii II ( _ r £ (S-^-jLj-*- <_ IJ I i nl JL3 it_!jj>JI ( _ T 3 I J^v «l J-Jul 

. I ) ' ga ~»" rt J 

Jal mmII CjJl2jI 4-<i^-a jjusllc i4_i^L>- ajLlIIj i jjjjill ^1 l^aLual JiJSj 
L« d o inll 0JL& ^jlj 1Jl_A i jl_«j)j-J1 i i ' ^ *" c>*J O'-^rr' *''' '^ (J-* iSj 

. I jut Liojj ^yJI 3-l«1*JI SjjIjjJI ^ 3JjLo LkjliT c^SLaJl 

Jlj-oIj^j 4^Lc CjLuS-o 4jljjiI^JI -i gjS, 1 1 * (j-o (jiSLo j_p ( _^ t—ijjiJI aLSI 

(^j>JLj (^^j'illj Cjlj lull ^ I "v» ^jlj-iJI 4_lLl {jjJuIujIlluJ ti*'i'X- ill j^1j.^J 

jJLS J^ Jj-a- i n"t fjJs <_)jj(JI Q^uJjJI Jl^j-J (3 (J^tlll) «(j^j-iij La£. (_yJL«3 
IjJlAj jJsj . )«_<j/ji 3>-^l ct^I tfjJj^J (_5-3j i4j^ mijII «LlII CjJj-3J <13jj<J,I tj/js 
^j-a ^Ji c I 4 >.>gjj i«LuLuiDLjjj1j <LLftjjdl f<^jl 0^ I j i Mil <1<iV'/> ^_«1^_) 
^iiSI t lj^ <i~ 1 nl I -I 6 " 'Jj^l '"'I «JJ S-jJU^Jlj 4-i-Lu^aJlj 4-Lmjl^Jlj 4-uLlj-mJI 
^^3 3jjjajJlj «Lj<jL<Ji,l jL>-«-a ijs^La Sj I 1 ^-1 -»- (_gi (^ (jJ^i-l (j^>-Li (_gl (j-o 
q\£ (_g JJI Ja^ill (Jjidll ja^jLa JiJS (JjSLj Lxjj . 4_l«1«JI 3JLJL>JI {j£. i±jja_JI 

(_, 1 * II i_alj mi" 1 hVLjj 5_lJj mi t L dlli (j^. Ijj^s^. -" j iS! I hjLj^jJI mJjJ 

. (4jjU^.jJI) 
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fogJLaJIg i^jJI 6uAgj :i_jjjJI 

(jLa ^r* ^ ;^ 1 usl\ L^g JlIoj . (3-oLc ^jjlII (JJl>j*Ij S-ujjJI a j i ■>■««■ 1 1 ^Ij 

(jji^ LlII u J » oJaJjj Ijji3JlJI (jJJJI i(CjI^jLJI •" J ' 1 1 '-- (j-aj) (^jtj 1 nil A^L>- 

/aJj . L$-i3 IjJl>-j (_p=j2l (^ 4ji2j (_gl (j-a (j^Lal (jl /a^jLtt»-l ljjlj Lt£ i>fl(jir, 
(j a j » j 1 1 jj .^.". tl | j_ji 1 ^ j U I" ^_<a tix^toJIj joiaJu u^jjJI aLjjj&VI 7^?=-y 
*Jbj22llj 4j^£Luj«JI Sj-oLiil 2 1 a • a C^o ^jljJI L)_jjjt (^ I JjL-u <jl£ ^ JJ! 

. dljjji Jo- ^yk: (^cUaJaVI aUalllj (j-yjJI 

(750-680)^jjl^ll 

i ( _ T ^jjl^>JI (_j-<-u^a (jj Jix^e-o 4JJI J_i£. (jjl 3Ll»- (j£. (J-jlSJI VI i_2jju V 
LLljij . d_ujj(JI oLtiisu^JI /_i ^31 (jj« ^jjSI Jj(j Lxjj (_$ JJI ^^jLu^sIj^JI I J_<fc 

1 jljJLi (_^ 3_<tSL>J*l Cjjj (^ (_j-ojjl^>JI Jor i(lJLiL<-u (jILi-i^ji 1 nil jLsoVI 
«Lfl_i_L>JI <j-jl) (jj-oU! 'LijLiJI ol_<iuj| jo-lLlIIIj 4joUtl Cj^e_lLI y£j-Q J-^3 

.(31Jj 31lI i_k!f t^LjSLi jUL>Jl1 juJiijJI (JjjLa 

Jl ^ ^ 

) JJ ta "' (_5-II <-l!.3l I J-o- S-J^-ikj-^- CjL sLiial ( _ 3 _ajjlj^>JI (Jl 1 C I Cj_aJ_3 

i^iJ_o i<— il 1 n -»JI (_i 4_iLiS «L«^vjJi (jx. (waie 1 1 JJSj . 4_iJ,L*JI cIiLl^Lj^JI 

aLsj^I al jLseiui! (jJJ clj^la 4-iW: iTjjJjj "-Jj-iM (jrll ^JJjJtll jl JLcVl JL»ol 

. ajUI ( _ T 3 4j 1 im*ij Cjl_j.il j<ukl lilli j I uc u ij-aj^aJI j-oj f-o 3 « 1 '"'II 'LujjJI 

(jJI (Algebra j_jj>JI) /«jj/VI 1 3_& ( _yla^l j! j-^>JI <^ «LiLj^ t J L ^" 6-° O^J 

SjJjVI «GLjI Jj (jj» JUjI aLo^I ^1 ^jjIsjII J-^Sj lOLuiaLjpl (j-a fj-aJI I J-Jk 

tijuk (jL^ .^jjLlSLij/VI j-jIj-II oj-^' («JLc. 1(_>jJqJL^jj a j-o c^SitaJl ^,111 

( _ T J_!I) 4_j_o^1_u V I <ljLj_>_iiil! Li^j ^ j^-»" i u-a (_yl£. 'i-ijVI fiiP s- 1 ' ' ""*• ^^-° 
^LLilj <t3ji-lj 4jLLij ojVjij «Cbvj^J 4i^Lol_i i ^j i V.tl j_^ ( _ t j^3jJ,I CjJUS 
. (cjjjJ.1 (j-a SjIj^JI Ajvj^ i _m us. 4_LuLA i _i i n I (3^J Cjl^i- alj S^i- 2 1 CjLbj 
I i " j " jL^ 'LJI dJJii i3_j_jjjjJI (jjiJjfoJI ojui jjLso ^^.ojjI^iJ! jl J_u 

.i^jV^UII «i£, ojLo^Li j-L5tdI 3j^Jiixll ^^LilLi 
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CjLjlftg tcjIojj (<sJL»JI f_^Z <_iLo Jjl i— 1 1 i n-»Jl (ji ( _ T ^jjl_jiJI 2JLuj Cud 

O-o-Ij SJL^jJI <j£Jj iSJLojJI 0J14J (jjJjjJI Jj-o^l JlIs .3_j^A«JI .j!ji£,V! 
3_lJLuV 2S- 1 n't i * 1 a m "i^l 1 857 aLc (_y3j • I j" 1 *^-j~ J^L>- (j-o SLpJI J^jJs {_,!<* 
3JL-ujJ! aJJt IjuJ .r-jLjj_toli 4jlaL>- 4_uS-o ^'*» j iii£ cJOll (jj-iill 'L^s>-j3 (j-o 
( _ 3 _ajjlj^>JI jjl (_jJI 2 /1. 1 St I t>Jut j j i"i1j . « (jjt jj l_jiJ I Jl3 IjiSL&j)) : JjJLtu 
2 oK ililjijejj-u! ^1 Col L^jl Lo£ ii2jLlU3Lj^J! SjjjIjJJ !JlJJl>- UJlJ (jlac ] 

(j_a p_3_LJl i_dJ jj 2j!juI! ^ cu-ajj-"mil ^yll! algorism (3_loJjI^>JI) 3jjJl>- 

frj i^aJI di!j ^^oJjI^i-JI jJLc . «c_il im*kJI /sic» -J (jVI <-2>»J (__g jJI 2ijj<J,l 

1 2 jU "^ji Cj_lCJ (—jJIj) .ilj^c^l 2 J) la ' (j^_j (jj_uLj^jJI ^ » ' La 1 a I (_£JJ! 
<— il mjJI ^,<i in .(logistica Kj"iiij-v^1 cuj£.j ct^J'j) 3^j/jL«JLIj (arithmetica 
ji alogrism «AJ_jj^JLli» ^^jjjlJI 3j a" H J-$-c J^L>- SjtnuU WjDJ' o-^ 
(j_o (jj^-ili^ ijiij 'u^Jol^**^ ^sjj/V j^i-l 1— oj^so (_gl ji augrism «AJ_^ci» 

La^j Qui 1 n-»Jl ^Ij^vu j-oi 1 Ij-j-oi J I ISLlo (jl£ a^jj^JlII (ji joJjiJI I Jui A itt-> 

2 K 1 j (j^JJI I Jlj* (_^ Si &1 La II (j-clj-2JI i"i 1 11 j Ij (j^Jljill) (ji J I j 3 i l 

(_L>J S^Ji^tA 4Ja3. L^jl : I JLjJl^o j^\ (_5-i-«-« j-c^L>JI CtJSjJI (_y3 4_loJjI^>JI 

.(_j^jjl^>JI ubS (_y3 I ji^ ' J ^?'< J (j-"I CjLlUj<JI ojui ((jJLjU^jJI jJoJI jLxjIj 
q\£ (_ T ^jjl^>JI i_jL£ (_y3 j aj^aJlj 2* 1 n"itl 2_ujjiJ| ^L^j^l *\ JlJ-'h „| q\ 
JjJoJI i— ll 1 n-»JI *_o Ujji (_y3 (jJ^-3 2j^i3 Cjj o"r 1 11 1 «Ll>-^JjjJjI ASjjlX I jj i 11 

X_OJ l_jjljJ,l ALkU X-O l(_yJjJ(JI /J-OU^jJI «_o J_UJllII (_Jj^ ' " 1 ^ " J Ji^J .oJljIoj 

^_j_jJLLJI j_u3jL«_« Laij . Jl JlC^I 3*_ut>- (J_j!L<iIlj Ja^ J3-*J \) '""^ a! J^Jr" 1 nl 
JUjlIuIj jIjjlLI Aljiit^lul Ijjb^l (JJJJI (jA-ujb>J.lj jUtlll 3jjlfl I^JlSLs 
J£L<i (_yk: <2jLu-ob. >Lt3 cIjJlC:! JLSj .2_uLoj^JIj 2_uljjjj| ^Jlshj'^I aLsj^I 
. jljLC.'i/Li (J-«ji1! 2_uj Lj ii,| \ i j * ; 1 1 2.Ua jsj^cj ajuJuL£> ^s\j!h\ 
f.\ ii'i 11VI «U-a(jSL«-! LLa-ij uji -Jl 1 ..--tl 4_u^jl!I Cj Llo jj l^iJ I j a1^j2| Ct.lt.-v 
Jj 1 "J 1 I J~'l'' jIJlC.'^/Lj Sjjil_La JajlIIj oIjjlLI JlLa SJlcLuiII Cjlj^'i/I (j£, 
(j_o «Lcj_«j^a (_gl Jj*^ J^" o' (l^-*- 1 ^-^^H? -0 < ^ J '-'J'^^ 3"'*^. *-^'j- i ! '* Ju * 

(jLS lilj 12^1^^ cjI^jjjlo L^JI (_Lc l^t a J^LaIJI (jSLaj ji i2_jjjjiJ| sLuiu'i/! 
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2Jl <" 1 11VI j<si.j i5_jLuiJI julL 2jJlxj'^I i_aj^j>JLi 2jjjSUI jI ji^.^1 ij£-«~j *J 
(J-j-2 La joJL«J! ( _ T i 3j-iLJ i -» \ < rr I j*ji~^ aJJt LiulSj) j_l^JIj (&12JIj J}j>!Lj 

oJlj* (j-° '"' ' * .'" '"*J i4-Lg-mj| Ciul i n-»JI «_a j i ih J AJ^lill (j-o i(tijJjL>JI 
J>j^jt_o i". i njl ^^jfc (_^d\ CjuI i h-kJI (_gi i3jiJL»J,l *_loL>JU i— il i n-»- Qui I I|-»J1 

oLujVI Jj-^o (jl L ^-I^ <: ^ E T!-'- 1 (j-° O^i *.>*'' (J- 3 - 3J ^- ~*->^ J' Oi-*^- t*?" 
>Li*a ."u.^.Utl jlji^l aUaJ ^yfl 3JLol"J,l "jJL*llj SjJjlUI v2jLs}L»JI ^yJI 

cjIjs^L*JI (^^c. 1 a-ifliSLlI (j-djUe-o oLcl 1 nil i_aVT oj^Lajj (jj,j^c.liU3 i_2j_go 
10=4 + 3 +2 + I jj^ 2_2_l2^. a^I v^jj-aj jJaj '(jJj^I 3>A*JI .j|ji£.Vl ^u 
ij«_uLji 2 Ij ^ysl (2h° «Qlo ^ I^Jlc (jj*"" »l lS 1 -*-" (J-».*ll 3jLo «cjLj£.LijJI » 

.jjjVI (J^oi! i(j\ 'i 1 nllj (Jj 

3_gJVI /sJLc: jji <_jj«e-a /oJLftJ .>L2l£:VI) 2_oLoLi]l ^>Jjl~ "-Jj-oJI <-3jX. 
JlSj <jl JlC^I *_a 2Jbl 1 nil /a^j^LaUj (j-a 3_l*1«JI (' almJI 7"ljlJiJ (j^ls^ iSJIj 
JLgJt.ll ^j-ij-i-aZ 5-loI 1 nil joja'i/l (jl_Ju dlli ^^3 /s^JLJu i^jull (_^ 1j^JlJ-"m ul 
^^Jj^l *s-^oLjI (^ Ij^Jiitjjjjl ^-il L<»£ oIJlC.1^ ^"jJljljI <_2jm^v i/ojJJLII 
(jl dJLiVj . ^LojJill (j-t-LbLJIj 0" l i> o i-'- u ^' ij -0 a J ° ^ *"' lS^' o '/"' 1 nil al La-Lll 

jj . J*l£JI t^jMntl J k;lt SULjL^JI oLaLUJI i_al iSu£V ^Lia olj^JI ^oa 

> uv X-Jj i n*i I l^-^J U* "' '" (J-* 2( J*-J Jo-S^ jj-*J Sj ■"■ C a! jLjJr*i ( ul t^}^- 4 - 1 

. I gioj I " -~J CjUI 1 n-»JI 

2 oKII (j-a Zero 3_l1u^UI 2 oKII cj^Lv) 2 ,^1-^ j ^.^.tl j^j i_al .^"^l (jl 

(JS i"i II (_ 3 -II fj 1 11^1 (JS i"i!1 (j-* * )1 i n^l (J^J (((jJL^-)) ^1 " j * ' a B 4_u^jlII 

2 miLv JJdiil ^yjLj^jrill j j t\ 1 1 (_jL>- ^yJI 2j^Jj(JI i_jjIjJ.I CjJuLj Oj^>J,I 
VI i_3jjlj (jl (>SLaJ V /<s-3j J£LI 2_l2j2^JI i*x2j| (jl . JJjJI ^yk: i_ajjui! 
. JJj(JI uJS (*^J-Jl f^J^ 1 3 **" '-"J.' ct-^' 4_ul£UI 4Xa-mj 4_ujLj<2| sQaj^ jy-aJJ 

l«jij i_uIjJ,I Jilflj . jl 1 .nil (_,JI (j^jijJI (j-o aL^j^I juu 2_ul£UI 2 .-^sil (_ajJuj 
lIi^L^v I i it (j-oj) Sj mi » II (_£oJ9 (jl nJiiLliLa cjIj MnlLa jLvVI (j-l^jJI jj^ 

/a^jJI (jLa I JLA (_,lr j OJijlII (^ *_cbjj,l 2^ijS ^1 j j mi* (2j^ mhII 2jq i n"ill 
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n_a^Jl 7 ji cjLIo 7 jl <~ilj .*:.<■■ 7 jl cjIjl»-j 7 (JjSLj jl (jSLx-i i^li-o 7 i«Gli 

5^-j-a i JJ_*J! «L<i-i3 u^G- J uaae I LuLs ioJLA t-Jj-uaJ I /tjlj-i Lula^-j i«QjJj_«j 

7 '.(j^ijJI u^\ jl i .nil (j-o jl cjLIo 7 + cjIj Mir 7 + cjI Jl»-j 7 ^Jt 111 jjjJI 

. 700 + 70 + 
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4jj until ^lji£.^l (jJI *Jsl^JI ^'"j t^*'« (jJtJJ .oJ-t£. ' aSjjJI (J^a-" i mj V <_2^Jl_o 

Ij 1 j~l (ji_j_ijj'iil (jl «L^.jjJ 4_j_«_i-3j ^ 1^3 a I c j^ojJI aJJt CjJl>-j i(jj^ 
3^j*_<-u (0_$_>l_j SJljJljsJI CjIjL^J.1 (j j_<jij 1_<jj (jjjJI Mj-*-^ <J'HH'-i- c ' 3 Si>" 

5_j3 jK 'i^Li 3-2lal III JjjJI ^ l5>UI plt\;tl jjjLj LJ ajlSj) .(j^jUe-oj 

j-ji-^l JlJL*JI ( _ T 3 (j^iiit^-flJl £jl>-ji ;_£ jJI al kill I I JLA (jl . I 1 J a L^jLia VULo 
^_kuj t/j oUtl (J_4ju1 (_^ Jil (j J 1 (_^1>- L«Lx-i (^J^ -1 (^ J '"'^ (JjoLJI (jj_^I1 (j_a 
(_,lr ^j La " L^jli Jt^e-J ^1 JlC^I (jl^J .i_2jJ»JLij (Jj i_jLujVLj (jj^-uSLII «LlII 

.(jjJl^iJI 

h_)LjSL!I (jljl^. JjJJ 4j&dxa (_ il 1 n-»JI (_y3 (_^jjl^>JI "-^c-J (_,-3 JL>-jjV 
x_«^>JI t_)Ll^» 4-iI (_, lr 4jJI j j, u~\ 4jjjjJI CjLjjSH,! (_y3 i_jjS1II /ajlj^ (j^Jj 
«LJI .«L2jIjJ3J iGujUjtA (_jJI Sjl-jil (j la »_' ljuij .((SjJlJl^JI (Jj-^W r"w>-^'j 
(0_> JLflJ Jjljj . (^ JlJlA (_J_t-£3 1 (j_a I ^1>. 3ji^>-j_a «LSjJtX (_^_i5 JlJJ 7r j i <">^3 J t ^rP^M 
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«Lji (j-u J '^* a -^Lhi! 'J^J 'J aj^oJI j-oj aI JiielL-uVj (_gj lJuuI a Uaili ^ u i a flj 
JiLo (diliJI (_^fl 3_oJLitJLcJi,l) 2>j_u£L!l .jljx.'iM «_o Ltaj> (jj.i J^sUii <_oj£ 

c-^-l^I J ^.^A-t lw ^j'^jj'j^t' ^^a J , 187,703,051 ,492,863 

j^solj .<— Il i n ~*J\ uj-S « j i nLi^al Cji j I o < It 5-ii ' I gJI (JjljJaJu jjju liLo 
Lai .(j_»_i «U^j>o (_JJJI «Gl j <_JaJj-u2iJ 7-jJaJlj *_«j>JI (JioLax ( _ 3 -ojj!^>J! 
e\ iiii^>j i_£JJI "J-^i 1 "" (*L*a-i '-ri>^ fl j-*j) *^*j ""I 42jjJaj jja_Li3 ' .'j t^aJI 
oJlj* JL>-i j_j-j_iL> (ji (j_o (J^-5j 4-jjIj (_,!£• (Jjbjj ) ''■■'' (_£.}L->JI J uaAll ^^^ 

<j\jj (_g JJI ^LlII (JH! (^^ aJL^laJI ojtjk tcjjIojj (^jSLxjj . (<_jjjJI l j r c S^SLaJI 

. 567 ^ 932 l-ij LaJ ' iu$ 

aL^jI ^JlC (_yJk) 4j}Lj ^^3 2j^Ij CjL\jjJ,I ,j-a 3^ jmi VjI (<u-ujl :<LflJyJaJ1 
(<s_<-ujl (C-J ii_^_LJ^lJI (_,i^. 932 " ' . ' Jj i^aX I » (^LSjl -5J^.J 567 ««U3 i ■ '_jj uaX I )) 

9^5 t-ij-Lbl .J < r„ \\ <_^a UT a^LcAJI ^lc J_^*IJ Ujj^j jLUSVl 



» U3 » < 



5 .jjl*]! c^o a<jMitl (jjj JjVl jUinll ^ 45 ^j!>>J! i.,r"<lj 



c.j^L.u'jLi t_j|^j>J| i_xjS|j 9 ( _ T 3 6 JljJju (-Jjj^dI j U*tl |_^3 CjIj iSuJI jcJSj 
J 6 J 5 (jjj }l£ lii! j JutJ t-Jj-^sl • 7 ,_L>I <j-o «G| j j-oVl JjlsI . 6 C^>o <Ol j 
al£jI J '^a (j-° Sj- (Ji jjjjoJj i da i ..j VI j La i oJI ( _ T 3 Sja^v^l <_*j£lj 3 ( _ T 3 7 

x_cbj 2 ^ l>J»! M>^' • Jj^' J* '' (jr^ cA»k L& jU-VI (^ Olj mhII 

CjIj_Ju*% jLv^l £a jLv^I i L^IaS alSjVl j-43.1 .dJliJI jU,„]\ <J* ibja-Vl 
pj_<ija_o tj>^-d LoJlJ^,j jl U aVI J A , ,,i ^Js «_LaL>J,l f-^3J nJlilj liuJI «_o 
(_3 •" J i "VI 1 7t_ii3j^ I JLAj . (Jjp-^ll I (_yzji-s £yi Jj X 9 (j-° J-P 1 j-La5 a l£j I 

.uu^ti 




567x932, 4 (11) (17) (14) 44 
528444 - 
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tiiii ijj^i ah ^yk: 17 .978 Miu ^,„s;t .«Gii jjlULi ai^,,, ao,,i?tij 

lAjiniiU ^ aLsj! 3 nn> i_dl_L& c^Jl£ U .(jJllt! JjJl^JI ^ L»£ 3£Li_i ^^ 
(jJg.Vl jl — II fja (17,978) ajmrtU i_u£j . 3_u_ulj 5 ju»£,?3 looj. » Jaj LoLa 

S'"^''J 'J a mVl (j_a ^LiLlI j I II ^ 41^;'^ (472) 4 Ac ->j...5t| L,fj 

JjVl f^SjJ!) 4 _i tjuil . JnniVl j I — II (^a (3 i mill rjLi-) 3 -i mill 3.^0} 

i(aj ... ^1 I ( j_ a (Jj^/I (<lJ3j-!l) I JJuiJI - i ilSj V 4JI Ji^=_i3 t(djlr aJ-mHI (j_a 

->j , ,.^t I ' 'j Jaj <jS-!j iolj^a f-Jj' 1 7 -1 1 o2j 4 (jl joj . i_jIjj>JI (_y3 » <>■» I jj 

ro-3>£ 3 jLjitJ I JJ ■ -ijlLall (j-o j-i£l sljLsJI Jl^o 4 ^^jj^dll JJjlILi < Ac 
3 (_j-3 4_JLc ^j ... ^1 1 (_ij-JaJ lilt j Jjlj . 3 . ,.^tl r-jLi- (_?£ jJuuzl\ Jjlj Jji 

= 7x3 j 12 = 4x3) ciiljlaj. cj^Ij ^ 1 7 , 978 ajjjJUI ,j-a wjUJI rj-tajj 
Luis .^U.Mjtl i-.ljU-Ltl ojuijjij^ jLLVI «_ibj Li^Uj.(6 = 2x3j2l 

(_jfc tfjLji Cj^LjJI 7-j_LaJI CjLlLjX. «L*_uj (jl .i_uljJil (_y3 j£Jli (jl r-Lbe-i V 

Jj^ LlLls Li^j .3-a-j"itl ^ (jJliJI r^j-tl 8 jLaLia472 (^ic. aj A — SJ .3878 
.(I6 = 2x8j56 = 7x8j32=4x8) <-.tjU^ o^ ^ £>La]L> ^>SJ l( JJ3 

.42 _j_& ( _ T J3LJI (jl r-j LaJI 3^jl_lUj J^oj 
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42 ju\j 38 = 472 + 17979 

(_y3 Cj^QJI ' " 1 1 j La >i 1 1 Jal laj j jSI 3x.j_tuj ^ i i oaJl «lj-»-l » . U 1 1 j LLiS^j 
AJ-S-i (jl t_^=-J «LJ2 liLIij 1 1 La *- 1 1 CjVI_<iIi>-l (j-o JJ>i Ij^k (jSLIj i3Jl>-Ij 
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^1 «LlLs-«JI ( j3 :;c i **J SjJaa. (J-«-«JI tljo-l (jl tlA* - (_j-^ ' 'r!-' J *- i (JrP'^H^V 

, i U ^Q ((«LLa_uoi_J1 (J_lLtaiXl» *_a /Q^laljGJ Ul_L>.| C-ijJU\ ^J^* Jl * Sj ' > LaJJ 

(^ (J^lo «Ja£ (jl . fci g" o itLm-a iLxjlAs jo^S (_^a j^*-C <jx. jsjj sLciVI I Jui (jl 
ijSLlj .4 T uIj'^l i_jL»J"^l ^ Jljju Jo. ^1 LpLc IjLool j»>jJI JJJ (jP^- 5 f j' 
(jL£ dJJji^ . J j -a- " ma 4_jl 4_c£. (JjJS ipj^-iSut£ 2>j_a Jjl I jui j^iiJS^J LaJUx. 
Jju «LoLlII ( _ t 3 ^Llo I 8 jjLrtjj icj_<jij j ^ U" SjjLLij ' " 'j i a 1 1 j\ Jo. J}I^Io.I 
'"• 2 So. i (jl La (jSJj . (jt jus\X\ (_y3 ^1 jt"ii ii a tUjlo. IjUfcJ ijiaL>J,lJ LsjjLx-a 
C*.ae-i-ia 1 (jl (_yJI IjIjojj 'j'j-° d)^X_i-cT i3j-a Jji 4-d gla-iJ I (JLtc^l eJJt 
Ului^ . (_j-ajj l_jo*J I Cj l_Lajj l^o. ( _ > ^iieJ Lo-i3 LaLx-l «Gli j-a^l 7c_caJJ . «U-Uj 

1 j", tl ,^i ( j_ a JLbV I j_& (j-SL!j . LcJ 3_3jj|_a <Jl)Ji£. L4JI jji (jVI I j"tj J 1 u 
(0_$_>2 ij aatll LLaSo. lil i(j^e-i i^p. (jV I Lljl . L&jlool CjJSj (_y3 I j"_; 1 Alj 

. JUjT tlJLlA l^jl£ 

(j^j 5 I ,^tl jjjj .jj ,,i< tl (j-C >LaK N -^'a <L>L£ ^ ^jjl^oJI *Jl3 
4_*_UI (_j-3 (_gj < I II (_j_L«JkLi (i j 1 uSJIj)) (jJ-^Ua LaVI ( _ T JjtiiJ (i j 1 uSJl)) (_," K 

2 K'q . Sj^-iKj^I 4-*lll ^^3 fracture j fraction " K (j-u Sji^o-j^ 5_ujj>JI 

(_j_ajjl_joJI (j-^-iJ . (_,_a jj I jJ>J I 4 <K (_,-& iSjj 1 aSHI ^IJlC^I ( _ T J-«3j i«j_<ji£» 
-> 1 1\ '< 1 1 aLJSjI (j^ joJSj (_p 4la 1 ulj ' » Laa (_jJI J^aJll Jl>-I^JI aj i il2j (jSLaj ' fljj 

^(^^JjLiS «Ll-i3L>. »l ( ill (J-4O0 J^ I nS (^1 (JJ_l-!3^Jj t(^gj I il*l 1 



O uJ - LU _ X (j-"^ 1 ^ - "T f J ~ X t ^ ~ ~3~ ' "'^' ~ "2" 



=._! -_l ,^_l _l 

>^-fo t" 1 " - "^" <-^"T t^-y 



,j_a jjin<ll diij clJiZ . Sjm'ihII jj ih<II ^ jt\;tl ^1 I jut LuLajjj 

0j_& aJlJ-"i 1 ill LJjLaj .CjLvjJj (Jji^^J C^- 1 '^ ("m «i 1 11J (j^4_JI (_jJI jl 1 inll 
dJLti ' " .' ~J J^ • LjIj_)-" jl SjjI jJI (jjjlj^i j? (j^_)JI (j-"Li^ (j-3 ' " ' I **• I k- ' a 1 1 
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jjjij i(_p3j2l (j-o JJ^i L<» i4jji o i nil aIj^-^Ls . AjjaJil S^jkLlaJI CjI£jj>JLi 
(jljjj 4£js>- oL>o2 <_iJLje-a oLsouj , a i tv*. ' ^ CjI£jjcj 3-j^jI.} CjIjL^o (jt^ 

aJlSI (j-a 3Jl>-1j <jul£ <A_Lq--^_'Jl CjLpjSLil jl «Lui5=_l!1 ill Lc j o •> o 1 1 Sj^jiLkiJl 
.CjLcLcuJI "i^-jl ••M 1 taJ I '^»_'l lillj 7C_Li5JJ LiS i(j-ojJl (JJjLlS (_^ Jjj^JI 
/_^ (_jjj ^li*3 .(J^ajJI ^1 jl i njll £yl 2 j m" i nil 3-jj i uSUI jl JlcV I IjJij 

21 jjk 24 (jfj i1iIjl>.j cj>Ij j-&, 36j 3 ^3jJl (jl 3 ,24,36,48 jjjJI 

48 ^t 48 j 36 ^jfc 36 

60 x 60 x 60 60 x 60 

I jufcj .<LuIj 48 j SJLlS.} 36 j 3->-jJ 24 j cjIjlvj 3 «LJf ^^L. jjl«JI I>SJj 
4_<-a Q>^ lSjJ- 5 j "'^ «ul lj-c L«_<-a ^jjiuiJl AliaJJI tjjk 3 ,4102 i_5jLjj 
(jjk 3JUJI aj-tt <j£ SJLlSjJI 3^j2JIj iS-iL^J^UI ^\ lj^-o 2 j_o»VI foJs>!l 

v 9000 

. Jl>-IjJ1 JJ i nS (j-U ' , 'J ' <a 1 1 'LjJl*^. *lj^-V 4-2jji3 L*ll ji ( _ 3 -ojjl^>Jl j»J^ 

(^jjl^^iJI ^xbj .3 39/ I I ^ 8 245/ I I I c-ij-^ c-ijlUtl q] Mia o^J^ 



(3 Jl)^ (8 Jii) 

39 " 245 

_L_L_L b y-L_L u-^^lUI 

2 3 5 J 3 9 -^ " J 

iSjlM\ oULUtl 40 1080 27 

oJu» ^1 Ja^oJI Jj^J 358 33 294 93 

aSMill oULiil 30 



894 



8 _!__!__!_ 

2 4 5 

(i) 320^0 i0__8_ = 358 1 080 

40 40 40 40 40 



(ii) c^ (i) < 



358 ^3 _ 33294 . 
40 27 1080 



8 ilx 3 4 179 „ 31 _ 5549 _ 894 
"20" ~9~~20 ~9~ 180 1080 
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40) (jJjJLiil j»LHI -iL=ejV v^jLoLHI J-JJts- t_J>^3 (jyi^ 2-I^JaJI ^j La " 
(JJJJL«JI (2>c L*ili Jjlj J^u . (^i-VI <—i j^ i ?\ 1, 1 ^ 27 J (j-Uj^jiait JLvl Ja 
*Lcj-ii-X-a l*LI j J^-«-J f-*^? ) (j^aLill (JJJl^J (jJ^-cuS JSji (_j^L. c." ""J"* '^^ 
lilj'iMitl L$_aULo 2J 2 JiJ 4x.jjiJ^a (JS (^C (JJ^jjla (jjj.} Ju*JI £yl (JS ( _ T 3 jj i n'vll 
ila i ugJl JLjJlju (^j^ i uMI ' -J) i a ' . j Lx-& (J-1Cj-«j>J. I (JJJLA (jl) 

03^ < 1080 = 27 x 40 j 33294 = 93 x 358 ^LSil J& fLSilj ia^JI Ja 
JU 1080 -^^ ^'^ • -^^ UJP ^ 1080 ' 

2 ii I" -^J, I ^IjLC.'i/! t-ij-ii slj^>.V 2 Sjj U j -^ T J , ^ a Ja (^jjljJ-JI (jiac I 
(jl (jSLx-i Lxj 2JL>JI ojui (_yi J-<J-«JI U3^i9 • 0j m^l f-° 2 ^-j^- ual\ jl Jl^.^1) 
. JL>-l^Jl (j_«^_j5 1 ' J'-^J ' " * 03^ LV (L^ -4-1 JJ ' " ^ 0^-^J * cU^laJI jj r fiS 1 1 (_ t cJlJ 
:(Jr JbJ! _jstU| ^84/3^32/1 c-ij^ JiL Vila ^jjl^kJ! i3jl 



■jjjjjdl y» jU^j^...^Jl jU^r' 


8 


3 


jl£_jl 


3 


1 


OL.U1I 


4 


2 



J^liib l J_jU>i^>n^2jl .jjj^ H-'j-^ 3 ,L*i> J^ O 



^jjJ^~y Jy\JL* ^Js- Jj**a^dJ jS^i l_j ^ 



35 14 



490 

jjW) ^.jiUl Vr^ 1 Jv>U h 7 ^jIjjL-I 

30 4- tf J 



(j-SLIj i«L«-!JlJL!I (JjljJaJI (_yL. "-JJ^ l^J- ' IS** 'J J ' " c ' jL i' Aj ? 1 ^' i—il 1 n-»JI 
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2 » 111 i_jl\ Lj^j^>- 2lj^'l I) j-i^J! 2 o K j j iSijj .«2JjL2ilj j_ij>JI jjjjIjJa ^^a 
ji «Li>-j^ cjLlo i-Lljjtj Lojti^. LuLJa /, 2 ■_' 2J.jL*_a Qjlj3 jl ^1 (2_j^_J£_i2l 
2 oK La? . Us*a L^jIjLJoI j_uJijj L*Ujij i2JjL»J,l (j-o ji-T (jJI | - r ^L>. (j-o 2_JL-u 
(_Lo1jla ^Ir 2_l* t u^i!I 2JjL»J,l jjJl»- ,j-o ti^v J£ aj i iiAJ ^1 jul£u£ 2JjL2J,I 

<Ljj9J)lai. /_^ ^Llljal ( jl~jU-^.tt L«ji i2JjL2J,Ij j_ij>JI nj-Cl-A^-tJI (j-GL* (jl 
(JLiLo (_^j>-13 (j-c (j-SL«-ij .sLuLjU^lII cjV.jL*JII (_L>J L^-oji^ 4 _^llJl ^^-ajjI^J-JI 

<3 ' *°J c J 3Jl>-j I 5 L^J^Id 3jL?tj_u jj_« t " i * la 9 tiJbl ^oj-ill . 4_2jj_Lij1 ?r j i<*>^j 
(j_o 4 j 2 ■ j 1 1 4jtlaJUI CxjLS liLa . «L*jj-o 3jL»-j 21 «CL»-Luta LLaj^ji J^j^o 

SjLjc^uJI (<u-uj-i I Jljj SS^LjtxJI t>sjt> u^oj^. jjt L*3 f-i>° (J> '"' c?-^- S^LjtxJI 
Lcj jJsj i^jjJI (_,_& 3 t j j -s. 1 1 2_j_ 4 £L!| £jj 2 a 1-,-^t I jLtj'^l «uk: LLu^j 

jAif ^^-ulxj •» I la i a 1 1 IjLjfc f^^J-II J i *~" "j) I J J-* - ,: ^-4^-Il OJLA ( _ 3 -ojj I^J»J I 

2_ulij| 2jvjjJI ^yJI SLc^Sj-a (jJl^JI) 3Jj^>J,| 2_uiSLII ajjt u-*-uH . 2a.L^a 

. « L*_)j-« )> 

A in tj -^Jl 2_jj LjjJ, I ( _ 3 _ajjlj^>JI JaLx-ii Jl^vI (j-a 2J.}Lta J^>o (j! LLJLo. 
(^s^jlII) I tj^al 1 ila-i ■ ■■ LJ I t I—ul-udj . ((jj->- « f (<*>^-a i _ T 3 L$_jJI ) J mi i ( n) 

.jjj-JJ (Y t-jj^ Y (5?) YY j jO^U 
:J£wiJLi 2JjL»II l-C&j (oLaKJ! u-ujJj) j>«>II ,»!jiJe2L-uLi 
Y 2 + 21 = 10Y 

( _ t jJI JaLxj^ll Jl^-I (j_o d_j_»_<_ijJi 2_!.}Lta (jVI LbjJ» ^^.ojjIjjiJI (Jj-2j 
j|jiC?J (Y (^3 Y) oL*jj-o ,_£l iJ-j!jJ! JaxJJ! <tJl . \JuJua LuJjij I4I I tlaj u ml 

-.^yLLo <jrpj>II Oi^i 2JjUJ,I oJL& JjJ (10Y) jjOjsJ 2j5L^ (21) 

5t_jljj>JI 2 ^JLc (10) jjJL>JI jjlc ^i,i°i 

25 <_iljj>JI I j i il2j (^ 5 (—ijjlsl 

4t_!l^>JI 25-21 =4£jJaJI 2-lUi >vl 

2 t_jljj>JI j^P-^l ^jLlil (jJLupJI j Jl>JI JJ>- 

3 <_)ljj>JI (5.2) jjjijsJI JJLc ' tLuaJ £yl 2 7-jJal 

.9 x_ijj,lj itJ^j^iLall (JjjJljsJI JL>-I jjk 3 
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pglsUlg i^jJI 6uAgj :ujsJI 



ibUll 



jU^Jl 



: sJjUiLi iJLJ.1 jJl^ 



ylO g;jL_, 21 IjjIj Y,Y 10 




W 



W 



7 <_jI_jj>JI 2 (^Ic. <i mil 1 9+5= 14 JjJlJI^)) 

49 ^juj-oj t_4jiHI ^lilJIj Jl»J! jjk 7 
7 jl cjIjl^vj 3 ojIjlJLo (_p3^c 3 .a La- 1 nil ijjSLj j! i^S^-a-i 4JLs ljui (_ T k.j 

(JjsJI j_& jJ^-JI j! (_p»j " flj 4JLa jVI Lol . «Gli trJa^JI ^ «_ijJ,lj jj^JI 

5_lji_ljjJJI 4_taL»-«JJ j! l^jJ^o (jl^ ^jjl^i-JI j! 3JUJI ojui £yl (Jjj 
t_y*JuJ (j! lillj^ /oiaj jjij i(Y = 3 j Y = 7 3JL>JI tfj-A ^^fl) (j^ J»° (ji)'^" 
<uLl ^ (jSJ aJ 4Jl liili . ISlUa Ljojjj aJ 4_&LIj ;4JLu V^L*. oV^UIl 

. ^ilLa CjI Jl>-j . 3 I J 1 qi c SjLjcjji Jl>-jjV . LJL-u 3.}Ljc_cu]I 3Jl_«jtA 
■Jjj~iH Ca4i^' SjJLlI ^ 3J.jL*-a <UtaJJI SJ^UILi JLi^a 5j) 4jlai. 4jjjLJ!j 

u in jJLs L-bij Ls-^j ... L^_Lo pjj J^ (_L>J SJLj^Js ^^ojjI^iJI Ur i 
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« L*jj-a» <Lul5JI Sjjjjl (_jJI p^SjJJ j jijsJI I jui (_, o i M j (_,-ajjljj>JI (jl£ . <LuL<JI 
. Cj L»_>jJi, I JJlC f_j\r Vjl p i ii°>1 '.(j-4 CjV^UII ojufc (J^. (^ tCLSjjJa lIuL^j 
(jljj . I (_£jl_cuJ X ( J_al_«_a (J-«->- (j?-^- >^-<d-*2 t(JjJL» (jl (jS_c_l '-*^ * *^^ jj l^e-3 

(jjA_J (_j-lJI 3JL>JI (_J3-<-u (JjLuJ ("J 4_cSjj l(j^l>- 4_L*-U^ill 3J.3M oil (jl (oJjLJ 

.CjJl>-j (jl «UJLcuJI ^Jj I -^ I \aj A , ^. 1 1 JjiLso 4J| (_g| i(j\_t>.j_a (j^L>JI I jj** 

(_gj I II (". I imI 5-jJI i nil ^1 JX.'i/l (jl (JjjLlII liJjJJ (jl (_LtS 3ji£. (JJ^S Cjj_a 

(^ S-lJjjJlII (jjlP J^ i^ij-a ,>L>oVI (jr-i-t-XJ S-l^-j-U ->IJl^:}U i2j}L)IJLa 
4_l.»-l-1j-1J I jjJlj>JI «_a (_LaL*jJI (j^ (_^jjljj>JI (jSL^jj j<sJ dJJji . «Ljj-uL>JU 
jl JlC:^I o J14! iU<1 /<sJj . (SjLielll .it JlC:^I I (jj o i n't La o jjtj)) 3_JLuJI jl JLc:>U 

ij Mir «_<-uLi!! (jj-2JI cjLUjj^iii (_y3 n_gl .jljLa i_aLiuj^l jti^. VI ^^jL^-ta ( _ T i»-a 
(_jJLc 3jjI_uJ,I oIjLuJI (_^ol^itj (j I «"" ^-lLljcTJ I oLuiSJLa . SjjLllU cjIjLuJI 
^yJx. jIjlc^I qm S-iti-JJ i_aLu-a'^l ojui ijJjJlj/oJ .(SjjiLdl ^IjLuJI q<&c 

JJ)JlJ-Cj .(^JJjJI allaJLil (jjj (_£>>- 1 *lj^-Li cJajjjl LaJ-t£: VI jlj^cl LgJI 
J ua^lll) Cjujj i ii\tt (jl . i_)l i n-»JI joi^. (_y3 4£^JlU (juljiil djixisLi. dsji. 

. <( (_j L *^J » JS>- Ij (((_^_L^>.)) *3-?- J ^^J^ .ilj^.1 (j^ (j^SjJ (j I '-^ (jJJ^LcuJl 

(_^ c^JLSLs 3_JSLII Sjjj-^JI oJla (^ 2j . m.hj-11 o-^jj'^^' 2 » »sl . na Lai 

Cj Ljjia U_>J I (j^ (JjL>J! Ijui (_^jjl^>JI /<slaJ i Li^£i LaSj .CjVjL«Ji,l Sj^Ikj 

X = 8X *.(JLLa .jjJL>J SjjLula CjL*jj-a -I 

X = 4 '-(JLLa . .}JL*J SjjLuta CjLtJ^a -2 

8X = 4 : JLla . (4-ikJJI irjVjLtil) JJjlI 4jjL^a jjjb>- -3 

X + 4X = 12 "-(JLLa . JJjJ 4jjLuta jjJl>-j CjLljj^ -4 

X + 4 = 5X : Jlla . jjJljsJ 4jjLu^s jl Jl£:1j oLuj^a -5 

5X + 6 = X : JLia . j-iji. SjjLu^s jIjlcIj jjJl»- -6 

tTu-uijJj 3_. Lajk 3JJLUI SJ^Ldl) u^^iJI iuLjUpJI CjVjL«II (j^s JSJ 

.(JjaU 4j-oL>JI I gu2j) La ('LjjLjU^j 
dJULi! SijLxja SljLi I J* - ; , i"^ cr*"-^ i3JjL2Ji,lj jjj>JI (_,i^. I 3*^i"^ Jixi»3j 

. (j 1 ( n La_L^ Clsy-4 ^t] 1 
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ft Lilt >fi 

Lajti^j . V^jtia plr i—Jlia 4jLp- (J^. (Jr u^hj . I I 32 aLc iJJLlA CjLoj (oLhil 
i_3j_loj (_gjJlj (jl gAi^alj Ju£j o i ii (^ I Jlj-oIj (_)-*£. LaLc 26 j-«-»-ll <j-a i_L> 
£La_Laj ^-SjJ <>j-^C l n i aj i a ^^jj 7c-j-cai U.J . t_,t-» ' "^11 Lu-ul ^^jj (_£_)->■ I (jJLaj 
'I'^a ^yk: Ij-iLs Ijicj i^j^L<jijI l_J! jl ta LJI ^jj Ja^LJI (j^la i^.i^ia 
CjLuiau^Jlj lilLLlI (_i (J-«-*JI IjuLLa itL-uij i la 2 ■ ■• a i«QJjJLa ^^^ <iJi-f>- '^-J-^J 
i_)Li£ Ij-jjS 4 j ifuJ jjj>JI ( _ T 3 <_jLo <_ajjL3 (j-a JlJlSj «i i ii /_^ ^Sjj-ij .jt i"illj 
SJjj^la (.^ di^tjj (jjjJLilSI ^Ir I j^'a Jjlr 3JL-uj dJJi Jju i aJlj .^^ajjI^iJI 

■" I j aaJ I Jjjoo ( _ T 3 Ijt i<* O^'-^' 1 t!> jl '' US!-*^-*-" Jd '"'" lj-° '' Jl=v '_J f*4f**^' 

>La IS;i< 4_L«x. jl£ .SjLLJI jLuojVIj ojL-ojI Lajiitlx^a 3jSLia JjIjls- 

. 3-Lu, 5000 JfT Sj-a VI Uai. <Q£: I mi M 
Lfctlc J i a dj (jl£ (Jj 3j^SLdJI (jjJjiuJLi aLu-aI (jl LaJ ■ "^ (_JjJ (3^ f -! 
mJj^-^I Q^-LflJI J J »" ISjLj i4_u^j>JI Q^ioJIj ( _ ? -<-ulj i nil 7-j i ii II (^ (J-«-«-!l 

*^ '£i>^ Jajlj^ ><^ £>*•! . dUi*JI ,jj9 (Jj^ ^\j OjS)j ^Jl j^jlxllj 

«_a Jjii" i iil,Li ^j-lJI (_,lr L^jjJlS (_yi dJ mij (jl^ 4_cSL! idJLUI tfjj i ii i_JJa ^Ir 

^yk: <daj ^ ^1 rlixl <£ J-II) ^IUl,„lt ^..^Utl. J^uiU L&jl^ (3^Lj ^<J <tj| 

.(jLu^SjLpJI^bVl 

LaJ^J^. 'j i<* SLpJ L^-iL^JI 't'tHJ-" <—)jIi n^/l (^ JLp-jJI c- 1 U ^ '.VI jjl^ 
x_a^ <"■ ^ajtj JU^5jJ.I 3±aj"^l 3'ilUI,„tl (-,nlflj i 1092 aLc: (jlUl^.tl ^jj 
^jJIj dJ mi II ^^Jl J-Cijij jjiu Cjl^>-j 4JUjcj j-«-C Ltjijl i""i i ii a (tt^jl .«LjjIjij 

3^La ^yJI «JI 2 • '^^j a JL>JI ^ mJ^I till i ilj .i>ljj-o (jj-> J-UI Jl,<<"nil 

4_jL^J 4_7-^>- 4 I o^ ^^ ^^-^-JJ '^ fl-Joaj JU£.L5 i7t_pt_uo ^1 1 n a [ j-a3~a «Ul l-ij-i-a 
ijj-T f^yiii mJLi lj^-a-« o^Lj /<sJ ^ jJI ^jSLUI Ja>LJI 3_bj j_«X: jjK . I I 32 aLc: 
5_«-j^ mi II fj^S i-T^-Sj '(j-Ia up! 'l-J-S (-iJLi. ^^ja-La ^^.s) 2 A , ,.IAII ji i. ,'& 
»l iiu iiU 4JL4X. I «_u^>- CjjJia .CjLjiau^Jlj Ldliillj 1 . JaJlj tcjjuJIj 4_La^Lj/VI 
.(jj/JiJSI ^Ir (JjjLuJI u^£ SJLj/jj 2 ii 1 nli-ill (Jj Jj uaAll ^j^» Jj i xgJI (^ 4lor 



I7J 



^^aJI 



«LJ| (j \c 1859 aLc JlJ_o S-^-J-l^j^Li <LaL>LcJI JjjJI (j£ Lsji. j o r (^SLIj 
ojUJol (jJljj»-jJLji Jijljjl) f<s-»-j3 LoJ^. dilij 'j-i-l f(^-" l5 ' tSi^ J^L" 

1j^J-*J 4j»»Ij CjlJSjl (^ CL>-£& JoiS i ((CjLj-cLijJI)) t_gj» Mill A \a£. Lol 
5-j^ < ui 2 ' LaJ3 3_i£.L>jJ!j . Cj Lula Ijp I ^3 «CbtJ £>£.J Sjn^ifcaJ! <AjLi£.I (jx. 
(_gj » i a 1 1 (j-CLojJilLS L^-Lo (^lilJIj (Jj^l D^rh^' OJ^i "— ''-i 1 ' **ij' (j-° ^-Jj^- 
tiJliJ! Cj-lJI Lai . I §-l£ JIJl>- V (551 "-- (j I * ' '"*' (j "3 ' 1 1 (j-3 (j-ul jSl (_£j-j£JIj 
(j_o £Ljc_l1j (_yJ-C J I 1 Vj-jJLo L*_cbj (jia^Sj-J ^^Js^Li-l JjjLo (j-^ L^J^'j'^ 
4jijv^3 )<-jj3 joJ) . (_£jJ3l Jlj^Lj «_o «La_uJjl jj£u£ *_iljJI i-^ijJI Lol .(j-CLajJii,! 

7-jJaj tfjl » i~il Cj-iLSLs i4_ul_tujVI (Jl^v^Li J 1 ajj Lcj-ilo^a J-*^ l„ * .'" 
(j_o (J_J_SJI (_J3-j-u LLoLof <j-u-<J «GIj 1 ujL<i£.i 1 •■-* ^1 I j j * a (Jl^>- al ojla 
jsjLLi «JoiIj (jl LLii^. (jl (_£^J $$£ I jjj . LJ 4jl»-j2 4JIj ij^Iajal (_yi^. CjJSj-JI 

.lillj^SLal La 4ill 
Jui3 'j a-C SLp. ^3 ^^JjjJI aIjjJVI SLcIj-o (j-o (0-C.j-II ^Ir 4JI JaS-^Lj 
.o\$j-u (jjJ(Ji«JI ^1 s^jalll SjjijjIo i_j\£. |^jU'"i JJ-al 3-iLj£ (_yi^- lj-lL9 (jL? 

5-a-Uaj j< ni «Gl jl ((jjLlII (j^ Lit tfjLCaLj ijJjLiiu «Gl j£Jj (JjJ-5 i_£' ■^■Ji * 
ijj_±j La ^j-Lc «U c-u n't *d ojlSLal (jiuLj ^La I jut J^ *_oj . «U <n)<rj ^yJ! 

j -h mil 1 -Ui I -h (j~ 1 a ^ AiA j >■ ; * >l £~-Li» 
jjjJI i^Ijj (3^H cH^I bL«lj 

: L3 JUiJI ^jtlJI w ^ jjJLj CjI jr LijU (j^'j Jlaj*.! 4_*u>-^j ^^ 4_i£.IjjJI ^Jui jj^aj (*) 



>- 



Jl Ij 4 J ti II cJ>_ 



_]l ^-1 jj 1 3 j us I £ jl &J 

Vj Ij c pj i II Jl Lf L 

II Jj U jl a tVl ^ a j a a 



(i**ptO 
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aLc 400 j_«_«JI (j_a «_L jJs ^L^ j_lj>JI (^ ^j-ojjI^iJI <_iL£ jl /cjLj 

(jjj^la (j_c 3 I J J >i 1 1 jlj^cal (S-J-3 *ljj Lum L*-o La^ajLa jJa I i J '» < Jlju 
(— ajjjLJ ( _ T 3 ( _ T xjiLji'iil j-ujill! J-*£. lS>^' •^-°>L«- ^IJlcLj L^IsLjJjI 2^j_*-o 

Ji^iil (_jjJ! 4"o ifrLm-a ij^Jj • (2 J ( _ 3 -* T U j pJt jJLsJI (JiLa jj i nK\ I flla-t-a I tjS-<J-! 

2" in II pljjVl J_iL1a v2jVjL»J,I ,j_o LLa^J 25 <-2j-*j c^JL£ icdJj *_o i L^j 

aJJt (j-a IU^'i j Mir 2jujI t3^J' "^ ll)^J • ( 148 2 ^.^,^11 . IaJl) ^^ajjl^itil 
2-3-jJL)! (j_o) 2_ij-l*SJJI CjVjUII (JjJ L^-aJiitlxJ SJjJLs. (JjIjJoj lLsUjVI 



£> 



I^SJ! 



LU3 



jI_i_o"' 



-»_ajjl^->- 0J-A (J-4-j 



«Lu_uJlJlA 2l IS ml jJIlxj «Llsljj^j Cj 2 Jljlxj £JL& jJ-LtX-l (j^--«l i — x £ > ' t^-^JJ^X' 

*\ i ii -vj jl JLjIjJI » La 2 llj s^^-aLSUI » U^tlj ^^al itl . UMIj SjjIjJI JlLa 

Tjk • "^ cr^-Wj-" j' -»-jU , ,.tl ^j Mif ^^JjVI jl (_xji£UI Jila 2_uLiii3 



X 3 + aX = b 





i 


^ 2 2 

a b 




_^-~~ b 


~^ 


-al 





ja *" 




-b 





^yi^u » La3 
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y =2px 







oJlj* J^>J . 3 ji 5 ji 2 (JiLo (j-LjjLc (j-A-^j-j-o (jjjjl^. b j a Q>^-i t - *rP" 

3 2 9 

X + P"X = P q 
P 2 = a, q = b_ci^cv 

a 
LxjfcjL>-l y 5 ^v L^-j-L: ^ toj ' (_gi LuIJl>-I ilaj3^-j (_yil! SjjIjJI («-<j/jj aj 

2 2 

X" + Y = qx 

X =py :^ r alSLl,l » Ustl joj^jjj 
3J _sL*_l,1 (j-o Vjij Y jX ^|< la j -»■ i j tlf^H ' O^-sLa-a Li J-»-j I J^ tii! jj Q3SLJ 

La lilj .3j_<I/Lj_o 3_^_j^v 4Jlj^Lij ji (|JK i'i^I ojui *-L>L23 ^^ji <Li^>-2lj) 
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fogJLaJIg i^jJI 6uAgj :l_jjbJI 

.4_lL^5 2| 4-ugjtSjJ 1 3JjL«J,l (J^J->- uaJLJI (jjSj joj (j-aj . ( 
t J^r i ( u . aLjj>J1 ji^ 4_^JjJo a! Ji^r" ( nil «Lj_uJtSj «u^L«_a <_pe-) I Jufc tc-aIsj f ( u 
L^aJiieituJ^jlII 2tvl.ll ^1 ^j ja.i ,jl,„t , 2 jtw^. ^t I c^U^II ,-.V \l . « , <U.'i< 

:2_taL»ll ^^ 2-Lu.t<L"Jl oVjUil <j-a Jj^l da-gJLtl I JL4I 3_u5Jj|^iJ| ^_u^jl! 

X 3 + 4X= 16 

X + 2 X = 2 . 4 

•.(jOjJLlII (>oJjL«II SjjIjJIj 
X 2 + Y 2 =16 -.Spljdl 

X 2 = 2y :^Kil ji^l 

jAif |_g> j*v t_ij 1 1 riL-j jl '^-'W^ (JjL^jj I- ! <j^jJ^L«J.! (j-gLa (Jj*. (3^-4-i 
^^jJjLjla (jjJLso X = 2 (jil .(J^>- j-& X = 2 (j! (j-LlJL>JI (_5-3 j^jj .<iL>Ltuj 

dJJJL^ JjJbtJ X = 2 J_A j_A I jufc (_^fl LLoLiLilj . ?(Jr 3lSUI » LaSJIj SjjIjJ! 
•6 U^ , ,, ,11 5j^jj>JI CjLlLulJI (_)Ajljj (»j-2j dlti oW^ 

1 9 

X" + Y' = qx 
X Y 



p 

X 


X 

Y 


9 

X" 

Y 2 


"q-X 


x 2 

Y 2 


P 2 

"x 2 


P 2 

x 2 


_ X, 

q-X 



Y (q - x) 
X 2 = py 



: j^ a j ^jjVi ajjUl 
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±±sJ\ 



3JjL«II Jlj>o (X-q) (jk \jtjjuj Vjt X ^ 2LtaL*Jtl ^jia Lli>^3 La I Jjj 



(JJJ^JIJ^JI 



^m. Ll flll JjxJI 



2 2 
X +y =4X 
2 
X =2y 

r^JjVl ibUJU ,>» . 

-4X + 4 + y =4 



^j^ISLII ■> U^tlj BjJjIjJI ^Ljj (<i-tjjj 



x + y = 4x 



(X-2) 



= 4:^1 



f- 1 6-"i 



2 2 ' 

bsj y j (x - 2) : (J^Sj 0' ' . '"^j t<J-j"^ ia 

jl Ju_C.Vl CjL_«_ij_c ^^jl oX-0, (j^? 4 j! I jf 

.4 jj^ tjjij i _ JT Hjl 43BU3B i^aJI 

2 " 2 

S lj j ■■■; j^SlS (X-2) = 1 j y =1 JjUtil 

t^^SLj (jf Ul IjJ .<i!!j SJLa-", J 

2 _ * 2 

y =4j(X-2) =0 

2 2 

y =0j(X-2) =4jl 

y = j X = 4: Lo^ y = i2 j x = 2 Ul j jl 

i^liJI ibUJU ^ oUK^I j^a. ^ei>^Vi 

Jj •*"-"' jjIlJI 4jSLqJU 3jL_p-^JI <J^Jl>JI (jl ju>- i'q 

.X = y = 0jX=y = 2 1 y» iljUll o ju» 

a, : , ,k-\ \ ijjLai ja=j v ^liii oi^yij 




X = y = 2 



JLCiVl aa-l ^ SJjUII j-i^j ^ L^ajiiti^l ^1 3-oL»JI 3_2j^JaJI eJlSj 

^1 CjV^L«II oj-tb "ip I J J J (LLiL-u oLc-se-^jl (_gjJI ^-JjIiii^Li) 4jjLl«II 

. L^L» e^jju ^pJI ^LoLkJI ^LtSiJI cjVjUII 

.(J^>-l «L«Lc 4_i_u-o La JlJt" i h a ^jj>-\ «Lj_uJlSj Cj 21 _31_*_« (Jjv ^j-* J-4^. t^^ -4-1 
t-^L^jJLi 4_taL*ll aJJt (Ja. j^SUj X" = a bX Ja -i i tl ^ <_,_& CjVjUII dJJj 
X 2 - JL X = Y 2 oSljJI jJaillj X 2 = yVb -.^ISJtl j-kiJI 
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fogJLaJIg i^jJI 6uAgj :ujsJI 

«_o ijJ^>- (j-o^iSI tLu^jtS^j 1 5J.il < oil (JjSLj (jl (jlSLol LaLx-i «U jiG jl2Jj 

l£]jjI 2 ->■ j ->■ ,^ II 2_j-s-jJ,I Jj_L>J|_i ■ U Sa Loj^a jjl£ 4JI » _■ La 1 1 ' <Aju LiJI 

(jLi 4J2 L^j LaLiJjfcl Jljj j<sJ 4_cSLIj i«lJLj/ J^L>- Aj^j (jSL».ll (j^ «GI j-«-c 

L&JljJljso J>j^x_o jl) 3-jJI i n II jljLX.'i/l «_o (J_oL«jj q\ 4_lLc (J-cjcTllu.1 I (j^ 
4_J2 LjJ^-C I Jbfc jJljjj . (JjI mil (J^- ( _ T 3 sLfljiij L^J (jjSj 0' OJ- 5 ((OJ-AL^XJ 
4_cvjJJ jljLC.'i/l aI JlJ-"ii ill i— x^cj 4_lL> j^^jiJ, I c-jU^II iLoLijJI JK iSiVI (O-i-uJ JJ£. 
AJ-3-J (jl Ja 3 3 «Gl_3 jJLl .4-jJI i ii II jjJljsJI 5jjj ^Lt3 tiJLcSLxjj .slJLtuJIj 
4-l.i-l'»SJJI 3J jbdl (^jia 2 o iii^ (jSLal lil 4J| Jaav^L (jl till j£ sGlaj iJajpLi 

(jjSi X = (jLa iS-jj-jjp ^yJI SJ^UII J^=j ^JJI jjsVl t X Jj^>JLI (jJx. 

( 1 1 1 hi «QjJoJI Cji j i<tu^J1 (j n i u%j& «L»L» ^ d l^j i_^_tii (jj^_u (jjj*_<_ul (Ju 



3_L&j_j_o ij_lj>JI (_y^ (jLSLs j^i-VI (_ T j-uL-u'i/l «Gjc-I Lai .(JjJbdJI (^ «CytJ 
(_p_a SjJs (_,JI Lc^JSj-a i(a+b) ^LlLo i^-iJ^c fj_«j*-a J^*- aJJbj . 3_uljoJI 
3J| i ii U j iCjIjLulII (j^ pj-i-ll I J^J* l*LLi i— i-p (j^JJ-i ' a iSual .^IlSl jl 3 , 2 , I 
a+b ^gjl i ii j Jl»-Ij SjJill (_,JI Lc^a^o ( a +b) fj-*^' O' f-° '-S^JLlII (_,-* Lufc 

. I uai] 3Ja-u-uj JjOa- liJLui (jj*s"i i ua iOa-1^11 (_ya j_i£| (_£jJ3 ^1 «-3j I jl «GLa 
igjl i ii j (a + b)~ (jLa J-jL-sji J < mi tj . (a + b)~ = a + 2ab + b" >< "i n a 
a +4a"b+6a b+4ab"+b LjjL^o dili (J3^ 4*jIjJI ojiiUj .a +3a b+3ab +b 
. jjJl^JI jji^. jIji^j Sjill jj_)J LoAJi£.j ... I JiSL&j 
j^Lljl (j\-uj (_j_«Iij_<Ii /j Lj-LaJI cjLj-c^Lj^JI jsJLci (jLa LSjLji 1_LjT_) Loj 

Lol3 ^LpJI J-<1^. Lol .(jJjoJ CjI j lilj'v iio Cj^LaLta ^1 (Jjj^s^i! «LloJjI^>- 
CjLjj_«_i-3 (Jj->- 4IbtJ (_y3 j>Jl>-j L^jJI lJ^'J *^' J' l '*-' £ - J ***' J*S (J3^J O' 

cj_iI£j i (((Jl S, i nLi)) J:Ji'i-«t-i Lijjl (_y3 «LlojjI^>JI oju* c^jx. ■(— 1 1 1 n^l 
.3_jjj_«JI dyi i ii 1 1 iTioll 5>jjj Vjl&\^~>- j j Laj L^Ja i4juj/Ij cjLJoLiJ «_l^j^ 

.oVLois-Vlj 2 a J i a 1 1 (JJJjJajJ Sjuio 3l.il cjl^ L^JI L»^ 

1020 t *b j) jtjfc42l 41^ ^>UI L3 j>. j ^JI ^j.ii-kJI ^ jLAjt-a^^^jf CjLiJJ^i^ cJill ljui jj^ (I*) 

(^^jiLI) . 3jj>Lji 
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LdjSLail o>LaL»-a (a+b) 3jJ3 






I 

I I 

12 1 2 

13 3 1 3 

14 6 4 1 4 

I 5 10 10 5 I 5 

I 6 15 20 15 6 I 6 

I 7 21 35 35 21 7 I 7 

^_iQj| . U , ,,tl i. i j U , ,, ( _)S j_caU^. (_ 7 1^. J uaac ' • 4 Laj i uJ 4_Lajjljj>JI (jl 
«_u3jj (j-\_«_<JI (_,_!! jl i njll (j-o (2)JJl>- f-«^*-J 4JLl3 (_£ jJI j La luJI (j-° (I I ) 
I jufc ^Ir j .^Lll! j La i "II (^ SjL>-!j SjJai. «IjjJI (_yJI J j_LaJi] I ^jlr fj^^^JJ 

jJI I 8 28 56 70 56 28 8 I 

(JLx^.21 «bu>-^l! ■" se 1 ia 1 1 (&^*-aUj_i . fc» A-*. JJ3j . ^^.o^tj-u 2 1 Jjj.V*.lt 4_ujijJI 

.(J1_ujJLII »l oUll LvLLo 7cj-coL3 1 ' " ' I j I 1 a ~~ 1 1 l*1Jj ( _^ a^Lla jjfc La itLJLujajlj 
^j„ \l , ,,tlj j ,*:,<- ( j Jt oL>J| (j-ujJiJI ^^3 4_ujJL!l 4-Lalidl 3jji!l (jjjL-oi I JJt (jLSj 

I j ' « j S j ' iCjLoisLj^JI ujJs 3jijJl»- Lcj>3 l^c joI <_!jj(JI ^La di!j^ 

IjjLco . ^-lLlLtcIIJI cL_uJl1^J1 ^ ( ni 1 j * 1 ^> j f^- 1 ' L-<£ . CjLlLLU » )1 i n-vj j-l>J1 

iaI JiielL-uVI tjj-u (j^ «(_5-^uLlII pLj-i^aJl (j-o jl Ji£. 2I Sj^Lajj «LuujjJI 4-<j/JiJl$JI 

til! j J 0" i"ijj hjujjJI CjLjjiauj (j-° ,-" Lag » I sj^II '*-*-^ J P tAi^ 3 ll^ L "-'- s J 

^j .. La ll '*»jj 'j Lj-uIj_lj>J q .1 'v" o"'J^; 1 <— iljSj (jjjJLiiaV (((Jjj^si!)) i_jLo (_,ig. 

(j-a "-JJ-2J La (JI3I3 I Juiaj (jls jiiLa 4j-»-j 1 nil ujjl ^^a Lai .CjLtJjjLc^il! 
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fogJLaJIg i^jJI 6uAgj :l_jjbJI 

(j|j tOlj i^tu^JI ^^b «Lu^jlI1 <d ifrl lull iltuni 4jJ ill" (j_a^J1 (J-* cJJL>^ < ^ JLJ J' 

5Jj nr-illj v^jLuJIj ^LlajSLII Jlo ^jjs-^I (»>L«J! ^ liilj^,^^ /<J j_oVI <jl£ 
.4jjjjJ! cjIjLsoVLi l^a^HcLa i3_j£.j-ci3j^^i£l LjJ Q^i.jJJ.1 (jl£ il , < . U 1 1 j 

(■Sj *- Q -t I J (fLtk" >*^) Ca- u O'-^'j (oJ-'^t!- <lh> (jj-^J- ) lSAW^' J-" Mj-^- 
»l o \r Jjjs. I g , ,i h \ 3 ta-a.>m o jufc JLIj (jl t>£-4J VI <2>iU . (^yjljLaJI) 

:3jjiLi ."il ^1 j . ,.\\ lj_aLa ^j^'j 4jUljjjul Sj La-j mJI C^o O-ilS^^itl ^^jIoIjVI 

3_ujj(JLi 3_L«i«JI 4JL4X.I aLijJI j or i_iJl L»£ i3_ulJjjJL> I ^ jtl ^ i Li^^l j^i 

*sJ I l"ia 4JLa \~JJt f_j\r J . (2_i 1 njLaJI S-lL-oVI tQili 4jjSLs aj < 1S1 »l m 1 ub) 

Jul! . b^c ej-i^-J J-*^- J>^ u-^ u^'>^' l£' tdli* Ui^ V' p'J.'ktl o-*^ 
Ij^SLaj I^jjSj «Lu^c Ci^I ^ 1 aJ *_o it_j^c s^Loj *-o 4-OjjiJb ja^jljLsol ljlaj» 

. 4_ujj<Jb IjjJlj>oj 

1 j i j 1 <•> (jLb fft^Jl -^ '""^ rt (j-« ^_o^i1 -^ null! (jlj t/c-A^_Li-j S^jLLa CxjlS *1^j_u 

L^la I j I < -v j 4jjiJlJl^JI Ijij^la (jJjJ! (jJ^'Cnll (j-a j_iij^5 JJlC (_5i^- '^^-^ O^ 
(_gJJi£. j_LO_p ^1 (Jjj^s^JI ( _ T 3 LoLxj IjJLii-I LxjI . Ll>-LUujjI LtAlaLa Lcji 
qm J j I 31 /, I c (jLJj_iJI Cj I_j_ii3 Lj>J 13 J it jJI ) ' - — ' -» 1 1 . ,^."alj ...1,1 nLLa 

.(j 11V1 tLajj^j (jjjjtjjijvjlj (jjjjjijiLijj 
Jj ^LojiiJI (jlJjjJLi (jjSj V SjjjjJ! oLu^LjpJ 3^>JI SJjL5J.I jLa I jj 

(jSj j«J j ui£ ,jjlaL>JI ^1 «_il_cuJI OJ-2JI (j-a SjiILoi,! (jjijjJI (J^ii- UjijjLi 
^j_^ (j La j ■ ■■ 1 1 jjjLIII ^j-tll o^ £'£*•) 0-^^^' *Lul<j<Li till jiiT <_jjj«JLI 
^_3 Lj^ils IjjIS Cjl-Liisu^JI f_j£ Ij^_l«-i (jjj-!l O^iDjVlj .(j-^ 1 ii^LUI (J^aju 

^^-liLJjj-^aj ' Ij-J-J J-OM^HJ ct j I-^' j". .. aI^i , „ uLaJI ;«LujjJI (<sJj(JI juiLjLA 
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^^aJI 



4_4_>_2_I1 «L2j^1s IjJl>-jIj iSj^jSulII AiaJiJI 4^jjla lj|j_ilijj I^£.JijjI :^fjl 

k^jLu^Ljpl ^/ojkjjl l_jjjjal (jjJJ! liilljl IjlSLoj olji^V!^ jjjxilI2Lul£Jtl 

pi Laa>l (^£L<Ji.l (j-o n_gj until a Ua-Ll I J}Lu-u (^ «bi ijJIj^l (j-o lj_cSLa :LuLj 
3-aUJI Ji£.!_$2J! <_,]! ^IjL^Vl^^jLS-VlpljjVljibtiSBj-aJI j|jLg,VljjjMf<tl 

. dlljj Lul^Cu ^j2J!j jj Jl^I 3^U^3j 3_JLuJI .slji^l 

3_lSL«-« i". 1 n j 1 3_jJJljlJI a1q.11 I (j-o 2 ii I" -^ 1 f l^j^l (jl l^e-iiajl :U<JLj 

. I fllu Li^ I j"l 'I ■ " (^SLaj Jj 1 ' La <& 

( _ T Jj^_iii*J I ji (_gj mhII a I La * II LLajLa-" 1 a I lil L^jli /tjLli!l (_ji£. J ■ a ~- ' J 

.^LiUI jt 
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^\feW\$ s)^*t y> iju'A^ 1 



. I JL>- «L^J^_«_a ^j^SLj-J «LaL*J1 5j j i nil (J_la^L£J ^ji 
(_LsO . 1582 aLc: L_aL=c_o 7c-j_^lj i I 56 I aLc jjj 
i_2jl Jj_jI 3JLUj ^yJI - JaJl *u i I 584 aLc. jUjoll 
«Lcl jVI 5-<i^j aLs LaJJ£:) 1601 aLc L^Ssjjj (J""^""! 

L«_^a (J-a-c . (SiLpJI 2 i gib JjjVI 3-«£Ue-a *Lij| 

j»Lc rt a "' I • - 1 i '■-> r H 1 _ r l^-f Lui-UjJ LaLl LiiLJ_a JL*J 
3_alj_C. 4_LLc Ij_iI=ij-3j ijLmi llj 3j_«ijJl_l 1621 

L^JLv i Ijii i ula Llaj (j-G^lj (j-« "tO-^ ^ ^ i < "L> j-i"-> 

3-3j_*J,l 5-<_L-tla JiLo *-j-cblj^ ^^3 i3_lJLu^UI 3JLL)Lj 

<j-L«-ll 4_3jLji (j^i .3-JlaXI SJjjJIj fsJjJI J La i aj 

pjj_3 >_i-a--»- •" j la ' "' S^Lclj (j^ i n Je-J llj JjjLJtll! 

. I J uj a La- i niVl j_i3jjj 3^jjlI,I 

oJlj* clsk-us La liLa .4 <i..il ^1 c^tuj (3ILLi jl 
«5-j^ i ii II «GLljv» (jLa i(33jLiLo (JLil>-l cjLs-jJlj 

: <LJLl1I (Jjj^sLaiJI ^Ir |_g j La " 



\-q 4_uaSj Lc-i w ' "'* p ' n"l I ii! 

cjLcIj_JI cjjjljjj i&L-LlI 

4-^.jl lilljjV 4 1 ft jj cr iJI 
j—3 (j^9 i«Ljjjj2 I ^A_3 4 l Mill 

^1 I ^ ^ .^^ <G|j i-, <ijj| 
L^Sjtj^ yj n i^lj (jja^jj 4->-jj 
La Ijl^ tL&) JJ fl "j 5 nj^jjl 
^jj] (3>lJI 5 ■ J J ta II 4" i fta 

j ^-t l. ^jjjij t .*K ,1,- n 

V tj-jJJI o^L-LJ! ciLU^f 

JlJJlJ_C <£-ljii«JI JISLJ.I £yQ 

s a <_c L-LIi-] I a 4_flJVl (j— a 

0#^i — «j (jl 7t — ua'j — I' (j-^ 1 
4 ! a J *_) Ij_jLo jj« a S-j *, I 



I8J 



^^aJI 



Jj-jLi ^^Jj^/I CjjjIj_l!I 4SLI4II <^js\£jja julL Tr'jlj "T^ OJ^rh 1 O^ •Xj* 

. I 1 j" I j (Jj^j2 I (j-° W H L - 1 ^ 3 ^' I "Li-I (j h^ji 11I <— 2jl (J^jI O^J j" ' " ' "J^ 
' La a3 (j ihI i^j-iKJ^ I t-ij'i/l *Lp-V <LLo SJjUe-o u^J i0-ij-aAJ "-7^ '• Lolj 
^1 i . 1 1 11 i" ^js>-\ I »Ua >- mSj Ij < i"i dJJ ji joiij Jj 'JJJ ' "£ '"' Cj LlLll«u ?4J-»»- 
.Ajfc^iCj ((j jn i U tj (jjLajj)^ (j 1 1 1 ijii i JJo-o.s!)j ((jyiJ Oj^*") 
(j-C Lo-»-u SjjijJI ^ 1 j" j «CLo£L*-o JJ£. i_jjjua 4JL1 «Lal^l£.l (jl£ : L\!Li 
LJj i'UoII "IjJLlLvV! CjL-ujLoJ.1 (j-° !-}JlC ( _ T LaijJ Jj^l (Jjia-l>- (j-o 1 ti 1 1 *-i 

. <LLo (j^j^Si! *CLi£.j Jl>.| al fiSJia 
/y^ 1 uqjI tl)jj-^Jl ji^>»j CjuL^j^jI * ("1 (j-« ^i) - * cr^j) <: ^- 1 3 j - u '-^' j^ 3 ' ' JU 'J 

5^.jJI tl^J (Jjj^v - lj-<-o (j-uj-! I Juij . Ij-^l • LuLLaj^_i ^1 3j^_tuJI <icLaj>JI 

5-uLj}jiillj 4-LH-uiaJI j^^itll jj LaJ (j! (_y3 2 ii 1 n^LaJlj ^LaJjiJI ^1 IJl>- 2 1 gJU 

j-j^so (_,_£ ^ g 1 n* L4JI)) : JL9 il SJlJj 3jLi£. ^ di!i pL»^5j . ! jl>. ^gjj^^jia 

.((^LjijVI 

Advandement of Learning /aLilII ajJD i^^-cujjjJI 4jL£ ^ Qi^r^ O^J^- 

f-Jj£ «_uu>J "'^ 1 t\»tl 4 LljJI SjLcl )) tfl 1 11I La i4-j~£ jsjil jjjju (_£JJ! (1605) 
jJs 43li j-j£Laill i— ij 1 1 ..I jl oSJjz. JjN LaJVI 2U;i LlxJl^ . 5-ul in'iVI <t3j_*J.I 
dj**n nVj's 1 nil «L-ujjJ,l jo_JL«3 jjIi 4jLcal jJO £.}_a^. Ijj-uI ( _ T 3 (jl£ 4Jlj ((_£JjJ 
(j_o j-5-jI (j La 1 "j I (__>^a-i i_H-«) (J "■ J ' «a ' ' I ur^- '>-iL<i^V <ii>-L2JI 4jJlj12~JI 
if\ JjV! (j-o Vjj r\y"~ Jj^=- (jr^l -5^3 ^3 dil j (j! J La ji SjjjejJ I ^^k: o^LCk:! 

(j£.^lj • L^J^s- Lij (_gjj| JJl^cJJ Sjajii 2SjS-»Jl 2j| jl ^yJI I^JLa (jjLiJ! jlj 

. (jjIj^jluiV! j-iSLflUJI jji -"J ■-'II aJi2jJ Ji^j^-^JI yc-ase t-aaJl (Jj^iaJI (jl dlli r-^L«J 
^ a 1 lAaJI (ji_i 3>Ai (*^ '-" d a 1 ulflJI 0L2. J Laj «/<sJL»IlJI » ^j-u (jjSLu 3>A? C 1 -' 
I ' 1 J a aj aqj (JjljJa Cj^L* J^J-JJ 4J! (JLJSj . Luj^so I olr (j)X\ ( _ 7 £.li-i Laj 
Ljj^>- (jlj Jal >JI (jilLajj IaJI . «L?t_L5e_c£3 cQJuj ^JLLlLdLv (jLtajj la :4_a^alalj 

a^LLiJI ^ (Jj^LaJI (jn'o I" : Vjl Lxuij iL»^jjIjl». ^j^c- LxljIj ^y^UI ^^a 
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6^jJJ» C*b&L%jlg jjgS^u ijjuuujuuIjS 

(j-^-iljJa /«i I » "i t jl t_^»J • lij^' CJ-'l ^rLHN lj-° cT*- a >- ,L -Sj-a L^jj^ejj 3^jj(J,l 
ii_jjSL!I tjjz jl (_2jL*ji,l (j-o jl Jj U ' 1 1 j^jja Lg-a-i" (T ..I (jSLa-iV eJJbj t4 «-j-iIaj| 
<_3Jui (jl (jjSLu (_ t c1ljj . LfcjLpi-lj L$3l j cLt-uiall ^ i a -» aj a 4-uilj.J (j^ Jj 
5. „Utl ^^Lc. 5jiaj.mil jji /sJUJI IjL* ^ JjVl 3-uLuiJVI 
Sijjdl (jCJ 3-ujLlII i-j-JLji'^I (j£, /c£L>JLI tLcLaj ( _ > I=jJLa ^2 jjSLu 7c_iil3 
jL? . «lj-\_uil»-!l uliL-ulj.} /_^ C^jSLjjI (_ylll ■ "'I ftl fljJIj r I taj.al)) i L^J 2 1 1 aj 1 1 
(jjiLui teLsc ■ "*"t I <J jtl UjU , "j*Vl (j^a (j^alseltJl (_jJI <1>-L>JLj JLJI tjj < i"i a 
Srnnlnll lilJj ^ ^jlaj jl£ JloJ . SjJLtlll L$Jl£LiL> <LjlmVj<intt 3riiiiliill 
!<!-»,>. It j j~^ i M<"j ^ A^^. , ,, ^ u , ,.A , ,, tl i-,u-» J I j'Xtj , J S«tl j j»" (jl 
3_taL>JU lr 3j£jjJJ 4jSLuJLjJI 3 ifulLUI «Ajfc ^ Vjl> hjjSLu J b^ ^-^ 
VI a axilajj I jui 3^uj-c3 (jSLaj Vj 2 .j ,U1I (_3jjuJ 3JijJl»- 3ji£.LJ3 i3_La^iSLII 

.Sj^tlllj SjCLail 3 Iaa»^i 1 1 sUuLLaj 

sljj Li i>jjL». (_gjd! jujlj>JI x_<i3jJI j_a (j^SLu jLCal (^ La *s_&l jl 

(_p3jjtJLi ijjJI s J j->~ _jJI A^JtS fl-a-i Ca^jjftl 4_jJjK-"JI CjLujj-L^LLji.La '4ju jlajl 
(_y3jjill ■ jl~'" (jj^-lj J a a JLA CiLufc Julj J^ ".tlj ^j ^ .>.! I i i . /Vj-^-tlj 
dJLx^ i4_l2jjL>JI *_a (jj^ljjjl jjjijJj , ^ S U ', 1 1 JjLcujVI jLSj ^ 3"'_ (J^?^ 
L^jli LSjJ-i^LLlII (_fljjj(3 jLclj jLCa^l aJJt ^tJ-a^j- jjS-u (_k^j 3 JLuiaJI 
CiujT ii a Sj^tj i % .^.j i4;iijj_i3LljJ,l cLSj^jti! «LlIj2| CjljLii*- VI L^JI (_,i^. 
3j_j_a-ll '"" fljiaJI (_y3 i±*^tjJlj lAxagjul CjuLlJI f-v>- '-ur^ ^*JJ cit-~«-t.ll 

JjJLjtlll jLSj . «Lui3U 4jjjiLu2| (JIS mi^iI (—ijjj^ajj it_)Luji2l (_5-3j I'LcaLiJI 
.2-jjl o i nil SJljjJI jcjJLijjj^. «LuLcujVI d a-i2aiil ^L>JI J LaAJI jji ji-VI j-jjXI 
j1j_ 1 _ u ^/1 ^^a 4_iLtC XJUJ (^^^iir" t nl (_ 7 _A 3jJL*_a cLajiij (J^jtll ^j a Lfl> Jl^J 

.5_jij| o i nil 

j«_2j (JjjJI (3SLi>- (jl .jjjjJI jo^vL^j VI 1 1 ajj a. jLs j^£Lu jLa L*Uj ^-°j 

(j£, (Jj^tjJI (j^ (JjLLs V 4Jlj ijLpi-VI tj/js SI T"ii ii a j (JJL»JI jLpi-l ^l-^ 1 - 1 *'jj 
(j SI 2 a. (j^. (jjjJ_2J,l Cjjjk^UI ( _ T 3 CU^g-JI jl Cjjji^LII (_y3 4jt-piaJI (_^jLi>- 
(jl (_yi ^ "j la i x_a psr i n i_i \l 5~<»VI jjc i_a j I < a 1 1 (JxiaAJI I JJt jl . 4-jt-LjIaJI 

»l ji'i^Ij 3jLl,lj (jji^JLi Sjjji^t^ (Sj^tUI (_yl^. 4 i in nji,l) 5_j^ Mn 1 1 S.ajjiJ,! 

jaJj i <i_Ljj^jtlI I Sijjtil (JjLso u^C- (_LaLS l _ 7 £-5J sOj^tJ j-ua£ Jiil ■ 4-L^llII 
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(jjSLjU 7-jji i (Novum Organum 1620)«j_i£LiiL! 3jjJl>- 3_2j^i 3) )<tjLL£(_ T 3j 
IJlj* (j!j_Lc j _i mi _i . 3_3jji_1,| - j la ~ (_yi AJe-LaJI «Lx-oLij-i dllj (_,lr Sj^Lc 

(J j I ge "< L! «Ll>- Lj_u_i_u V I ala i "j" ^_jSL*2J cL^jjia j^pajLu (j^£_u (jl (^l * )Li£j1 

4_uljjJLi (JjLljj i4 ^Ij "" ' ul ■ j ** SJlJJljsJI (jjSLu 4-2j^i3 Lai /, S La * 1 1 
3_oLjJI 3 Lj La-ll Jlajjj .3_oLjJI 3 Lj LaJI ^Jl >LHLa 3_^LiJI oVUJI 
l-oj^jLLI! (j I c 1 1 j'"* OLiiuj (_jjJI 4j-»-j i ntt 4j"m nVjS i nllj eijtl UjU , „j\l I 
sLufuVI (j^_i CjLL->LujV| jLii».l (_yl£. J-aoiu^ (jjSLu «L2j^Ja Lai . r-LLIL nVlj 
^JlJLj jl tc_l^jj 4_j| (_g I • ^L-*-2 3.}j-»-j_a CjLlaLLjjVI oJlj* (jl (j_o (jjjjjju 
CjJljso Zj tb\ taJI (jl CjjJl^v (j_o (jj_j^ij <s_j 4_lLl1,I jl 4^vj"rttl CjLLjLijjV! 
.3_j^tiLI jl^S3 Jj J^lC 'Lj-iu CjJij>o SjjkUiJI (jlj »l i~~n ul (jj.3 JiJJ-lC 
(_j_aj iS-a^jiJ,! CjLsLcI « j ;P ii" 1 1 idJds>- 4jjj^l3» 4_iL& ( _ T 3 jjSLu .}j-<-u 
jj-ol ( _ T A aL&jV| ojui . 4JLiJL>JI r ' '^ a | (_yJI (jj/LJI (JjJLtJ i_£.ij3 ct^' aLajsI 

(jjSLu (_flj-oj . ^Uaj>Vlj oLaljJJIj (/ajJUlII) ^jLXIj SJlLUJI jLCa^l Jiu 

ojjij Uajell 4_ujijjj jjL^a^a «UljjI (_j-&J (_y=L>. 'I^JJ aL&jV I (j-o p'j-il ^-Vj' 
: ( _ T ji oJL&j L^J I ' i J " 4jj mi"j «Luii,V| A *jjU jjJjllLi 3 5e-iac ual\ 4£jjX\ 
(jl . 3^_uiLui 4jj miiII 4 ti i l-ill jjc TuJJ » Uaa. I DJ-&? :4_L_iJiJI >Li^j —I 
(_y^ iLSjJI J j 2j i aJ . I "VI . A.lj LiJLiC.jj I "Im^4. ,".j I La -^ ^pl-JJ \j . *"' 

I S ■ i " a (jjji_Lio LuSlIj .«LuiuV| ( j_o cjucLlLuVI cj^l^til (_gjLtJI mJ>j>J,I 
«L> (j_o^j (jLS La > j i im i n_i 3jLc (jLjijVlj .«l2jLjiJI Lijlj^i- (j^ (_j3Lj tljLi 

^jjj I "VI »A il i_j^Lj,| jjV 3JjJlJ>JI CjIjjJkJIj jl£LsV| (^^^lSjJ Lijl . Laxm^a 

LjjlJ^JiJ I'l-J-S J-J>J CT-^' Si J MlVI OJlj* (_Li«J! J '""' ' "_' • "^J^^J ' 'lj a (_3-^ 

.«d 3_4£.b L^jf j^tsj^l Lfcjjvj jSLi^JI iiiJj J^ls ^Jl ^ ■.■",■■11 mjIjJI 

.luJJ «Ll^3jIjla (jJI ^Llo mJJ^jJ f(j-"-" mJI (_, Miit (JJ ijjLajj (jJti 
LlH^LSj (jcj Sjjj^JI Lu.t-L.tl3 (j£. I mm" p Ltaa. I a JJbj :^1^SL3I »Lajl -2 

LijLj_LO^_l-3->. 4_t_LLiaJ ( ^J^ (_^b (jfl 2 1 * a jl (j^JjjJLA Lt-LQ JV Lbl . Ll3_L>Jj (j^-J 

CjLciDl^Lalj (ajjkLflXJJ *l-4*-a «L2j^Lij jJa l^iJ I 4jLuj Llo Jl>-Ij (_pLa . 3_jjjji!| 
(_ 3 _3^_»_a (jL_Ll tiJjj (j_c ^i-tjJ JlSIjli L« ■ u£jlu AJ^-i (j^e_ij . cLLl*_« a a 1 1 ■■ a 
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4_jl_i a A , ^. j a j la i ujl J Qa^Ljj J<j uixi ul . CjLoJl2J,I ojui (_j^Lc- 3^J-° l_r°^ 

a j ^ , ^. j j l_GaL>- « Lai i^i'sl)) ljjLi>-l (3^j-II liillji <t^jLiko g I Laj-l <_a3jIj 

(jj^SLill _jl a j i a ■•- 1 1 «Qjj| La (j^LtLaio i(JJL*Jlj «bjSL>JI 4JLj^J3 (jc «L>- 4JL> 
(_^3 4 1 glUjS * 4jtaxlaJ I (j-CL>-LJ1 ^j^* > (j-ujjj 4_uu «l$->. (j-«J *lO~*"' O^J' (1)-* 
L olr Jj-ii3'^l i_ijl i n^M (jLa ij-a^l (jL? I ij "J • J^^' (jim-J I L^JJ^cJ (j^-* - 

J J I ->Q (j-A 3Jl>-Ij ^ J I S3 (_^ l_xjS_pJlj (J-lLtcTlU (jOxLfljJI (j-GLifc L-u£j3 jjt 

JjL-uj (j-C I ui i"t » I la a> I L^Jl . LvLcjl j~£*$\ oJL&j t^j ui T1 >L&jl -3 

( _ T J-»-1.1 Lul-J (J-S-ij V cj! oKILa :3Jii!l cj Ljjlqjjloj. (j-oj t^l i n't^fl Jl . v>VI 

(J I mu ill ^LtuJj 1 4-3jjlJ,I 4jj i" "t (_,i^. LJLc (J-<jJi3 L#Jl3 joj (j-aj '"- J"- i^aJI 
i*_3ljJI (_j-3 J-^>J "^ J>°' L3-1J *— '^ «lKtl £ jbfc j j uU LoJiJt£. 4_caL>- Cl I K 1 1 
LajL^ ^ysjuuJ] (j_« ' a uu£ ', I ^-jljtjj . «Lifu^_taiA Cjljjj^o ^)iaj*_a ^_A LqjIj 
jjjjLuI ^yULi \ *~* i JljJl>- ^-tJtl. I d, ^ilaaj jl 4_<uSj1 ^-l«-« ^-uJtJ ^Jl jJaj^aJ 
(jjj^J3» jjILa CjL<uSJ1 0Jlj& ^j^* * (jl JkSJJLI (j_« ^-*l f-* Cil olSlu ^jj-gSjrtt T u («-$-» 1 

/c£!j>JI fj^iu L^JI il 4-<tSL». (jj/LJI ji^i j<s^£ jjLajj (_gJJI pj-JI <j-a ( _ t j* «^plll 

.^IjJI sIjljIj 

3_j^_AjJI 3_»_<_JaJI (^ 3_LoLla aL*j^I £yi 43>HII i_aLu^3^l aJJt (jl 

aLajI j 3 a )«_iljJI ' a-LuaJI Lol . I jtl .^.*i" , ,.l ( jSL«jV (3^Jj ' * j~ j a lj < (lA-^j 

(j_o L4JJJ 3Jjijj>JI (j^liJ a «^ .Ull ^^3 tlLca LLaj_LC AUkjal ojufcj . 7-j 1 11U 
/c_Iia_) /. I c ^ n i nj-ll /a- l L-C JI (j^ I mi Sa t4_t£. jJj^^j jl (J^jul jj^-ja (jl ^J-C 
^\il clLuiU 4-H-uiaU Cj^LlIx-I ^^3 )t_i-u_jjJ Lpi (_,-& L^J 4_oL«JI 4 .^ . t 1 1 j 4_uL_jJl£> 
^*_^ P^iJ^'j ^d^ 1 ?-^'^ dJajv^m (j-o (^Jl Ji^»- 

«u| j_<fc 4-j^ mi j II .-I taj->t I Jiijdl (-ojjj-alll I JI4J ^j^Lo^I ^yjjdl (jl 

/- I r 4-uJ^. 2 2-^Sa. Cj_^3jI Lo lil Lai . J^LiiJIj j I U ^ H j 3_^JVI 2 2-taael! 
CjuLlJ I 1 1 3 3 i"i flj ct-'J' CjIj_uLl!I aLoI (JjjJL>- (J3S-1 (jl I nlf (Jl3 i3_ijja3jl 
^^1 ,^. -^.11 ^J| ^j.l^jj j j i"i_i V I (_yl^. u^aj^jv (jLS (jjSLu (j^LI . 3-JjjejJI 
La (_,lr i43Juk (jL? Lajl -j-o^l (_y3 J-i^aAj *sJj ijjjjLlII J 1 a flj (_ylll 4j3^L>JI 
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( _ 3 -3 pj_LL!l «_il_Lo jL^iiLi 2_jJ>j_oJI ^jijJill «L-ulj.i qjaj^i] » Jaj (j! jji 'JJ-JJ 
.pjjlll Ijui 2 Sj^j> (_yi^.J «Jsl^JI SjLjLiLs (_yi^. (_gj Mijtl jj'Cri'itl 
•" " J J j"'l *Ljt_aLjj_j "J jS, flj 1 1 SJjJl>- 4-2jjJ3» 4jLS ^^3 (j^S-O » JaJ 
7-j_LaJ /j o I < II <_ ij 1 1 ii a 1 IjjLp i a uaj . 2jjjti!lj «(JLi3jJI 4Ja3.^i II *ljLLLi 
(Jj"n uja ('Luis^flJI) Vjl Jto i"ill J < i"i_i SjjjaiLI qje-tac i^aJI «L2j^LiJIj iJlj-cuJI 
(JjU'j j-a^l (j! LLl^o (2_ijj*jJI -" la *_') (jJ^-LaJI i_^i^ <l'< i"ill "llaLu/^j Lfl>Jju 
>i I ua rt jl Lj^_l*3j_3 )l 1^ t"« i im! [jr&J ' ** a-Ia-La a ^iill L<£ «Luj-« 4_ljj?tjJ 
I J J II I i I i ^-> j (_y^l L?- 5 ^' (J-° I a\l UM Ajjijj i|^^LJ,l 2jjjjtill (j-o gr~'"r i n't 
^ i J 1 1 j «GjlJI (j-uljji!l i— a I m'iSI jji cQij^Ia i_3Jui j] (JjJLj *^Li <_jjLajJu 
Li>. 4ji<ji^LiII 'Lj-i-iJ La 'Jj-Sj Lo Ijufcj .Sj^Ul ai i n-v^l (JjiC tc_u3jj (_yill 

1 1 1 I ~ (j-a Jjsf \1uJm ^^JjljV LuLs i-u^aJI (^^C. f\ K"'t Lajii^. 2_2_LiL>JI (_y3j 
... I j IS ifajj d Uj , ,. ,tl d.j.Ull -*U" (Jj1\ Uj i ii ill Jtiill '"'I aolaJuJlj ^j-ul a2JI 
(_Jj_u ^ » J j la II (^ JijvjjV «LJI *_o dlli »j-JaJI (JJ-1U9 jl 3jlj^>JI dJL-i^a 
oJlj* (j|_3 i4_caL>- (julj-SJ LSUla sLajIolj 4jjiji IjLiI j^iij 2_j.}^3 a I i n-v| 

(j-a JsM ( jjjLu'i/l 03-^ jjjI-^'Hj i_aLiiuj^Vlj i±x^c_JI /_i _ Lg3l j (j-uljJiJl 

j-uj-a-i m£JlJ| « /j * j ■ U 1 1 t ufc jjj )) ^i^. * j ' «a 1 1 (j^£ Q^SLu * cAJua Jl^jjlj 

LcjLS ' -" J 1 a « J (j-laj VxS i(jj£LII (J-ujJ .sLuiisJI IjuLa (J-<jj<3 L4JI (_,i^. d Sj^>JI 
(Jl S. i"ii (0_L«JI I a • tual LojLi£.j .3JVI (j-o pjJ 4JI i4i^t^ 7"j!>J '^j3-° Lt>" 

5-j^ mi j II cjLuIsMI I j La (JlLsJj 3_Jjl 3jLo mJjjj Jl»j j<J j<JL«JI (jLa tLui'^l 

ClLlj leuJl oAjfc ( _ 7 ^^i3 (jl (jjSLu Jt^jjjj 1 sLlILLo Lu^ (j-a ojQJtJ La ^ 1I1 u I 

.2 ojl 1 11 2 ii 1 11 l'q L*jLil£.Li /<sl«Jlj (jLxjVI Jjil (Jj^ ,j-o i—x^p-^lll 

((jJUJI) JjVl ( . j 1 11 II (j^ 1 L3j-a (jj-pt^uill jj^JLW^Ia-mjVl mJ^j V 
Ljof . JLjJL^sJI J J « II ^^-3 ^ a Laj Jijj mJ jJI ^p j-> null J I r 4JVI (jl-JJ 

cjLLjLSLII ' . 1 j j mJJJI ^^vjijJI ^jjjilLi jjjj^j^ ojj*»'j ' "II 05^^13^1-321 
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j lau ij (jl (<sJL«JI (_,i^.J i«LuJjLLaJI 7"jlj-JI (__>AS^J 4_cSLt ijjJLi- J^oa^oJ i_Ll2j 4JI 
(_£j_Ld> (jjjLa^lU LaSj) (jjSLu SjjStt «Luj/LlI! Cii nKIl c. j . aj ( _ 7 £ OJt>^ 4j^iJ 
«3-jj^i^LII» (_,-* «Lj_ljjJI (jjSLu 4jj kill i a-uaj (jin-wl (JjSj JJSj ( ( _ T lcuSjfc 
(jLi i CjVL»2».}U Qjljj^ (oJLsJI L4JL1 Sjj^I^UI i_ajj>j jl Jajji agnosticsm 

iiiLIj (j_a j-ILS I «(_ t jIi (_£! ijoJLtil ^ fl-Lv »l i'm nU ti_3jju (jl OJ-^ A^J- *^' 
4_j| I c 3j_a Cjlii I a '^j (_£JJI f_j\ nK /ti lJlSj^ j^c UjJl>- ' flXLscj Ijuij) 

S-Lillaala . ..jl jl iLujla^Lal 4JLu-a ( _ T 3 4j< '^^^ £>c j-j-«j (jl (jj£Lu (_>a3j 
i_3jju (jJ! I V.* , . . t A » (Jj^aj (j| (_yi^.j i2j3j_i ' imildxi (jl (_jl^. LujJiJS J^JJ 4JI 
(jSU.iV 4Jl (Jjj (jl^ (jjSLu (j^3 • ^L^oJie-a (jr^ 4jLv ^^Jt La£ 43j JlSj 4.IVI 

AL4IVL1 Jj i^jukJIj JJUJLi ^yLtJ! «UVI Jy>-j (jJI Jj-sjjJ (jL 2_o£^>JI fjL 

(_2->-J 4_il (_ T 1^. «U^i3 (2^^ N ^""" (J-* t^y 3 0~?" t-£' OJ^tH^H^ 6 - 1 C^ * ^** 

2 A ... I a (^_3 . ...I ...| Cjj_a>^UIj tLuu-iIgJI 2 a 1 nliill (j^j (Jj^aAJI I jui (jl 

•.^jJLlI! <lljJ3 (j-a ■- <>•"_' I JJtj i4-Mlj 2_^| , ,i'tV|j 2 . j . U 1 1 ( j^. (jjSLu 
a-jLila ( _ > ^iiej La-iS) 2_3jjlI,Li ^ j" h 4J2I CjL^jlJe-a ^ii^SlflaJl (jl 7r_Lre.i-a » 
Cj 3" '.'^ pJ-^3>° J j' a 4JVI Sj^jjla Jjjl>,j (_^aieJ La-i3 La? i(L$jlj CjLS^L>J,I 

j_ol J£Lj (j-alj ju>j U£ ^bV • '^^1 tiiljj 1... diSLillLi UJl 3ijjiJ,Li 

.((jsJju jl ^S-dJ (jl (j_a 2JL>J| j>JLfl> (_y3 (j-°Jj L)' L ^-' J '^* a 3H '.(jtXJil C-U mjJ 



Ijijj^ CjI JjSJIj . " < Ij ^ .". 1 1 ;>! JLJr'n 11I (ipU'ill j»Jl2j» «ULli f_j£ (jj£Lu /tJLc 
ljui (JjSjjj «i_jjL>JI (^LuJI (^L^flJal JijSLII)) oLci La i a i^aj .«LLLa2l (_>^i*J 
d S j 2 a. j B i_3j^»- jl A i_2j^v j_a> I 1 j a Jl^-IjJI (jJsL^ill oLc.} Lx^a JjSJI 
(_y3 I J (_pt-a Bj A Lojiir" 1 11 a (^LuJI -> I La-Lll cdJ jj 1 fl loj (j^SLu (jl j^2 I 

.2_JUJ| LuLaloi^l^l 
A i_2^»-l l j t A 2_cjjjj^a (^1 2JL_ujJ! l j fJ a i_ 2j^>- (_p (JJLl (_y4i3 Sj-fl-uill Lai 
Si fl j iSJI (j^. «GjJ^v (jjj (jj£_u 4_c£. (JL9) ...(J-ula Jaiaig-a (3^J B i_3jj>-Ij 
LujJ . (2JL-ujJI J j Sj . .. ^j (_Lu,j_a (jjo VI La^ijLA (JjSLj Vl "-j-^cJ ^1 3-Jj-<jiJI 
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.(J^\h>JI (l^J^ 0|jLjj3«.| 3jjuii. LbjJ (_£l B jl A _> L&^LxJ «_l^Ij^ S^ujii. 

^Jl V! ^hseiV LuV lcr i£j lJL*.ljLxii.|(32^T)52 LujJ ^jJ-.ISjLuu 
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3j£LiII I j^'" CjjJj ( _ 7 jJI 2 1\ -> HI Ci'tl^ iJJj .SjjLuSJI aJJt ojSLu p Jdjl LoJ_t£. 
5.cl_jia-i| _ 2 o r IjJl /oiaJjl <j-o j_uSJI jl^j .^^jj-ajjl 2^>JL«I Sj^L^I 
<_alj_i±Lllj 3JL ,,ill sLij-gSJIj 2_.U_.jtl SjuiVl <- mUTj 2_uKJI 3jVl ^^k: 
(^LLjJI jlji^.'i/l a I la ' (jl^J . (j-°>" f^-^J (_t^ lilliJl cJljLo jjjj-ujjl^l!lj 
I g^ig '-^J-'J (_yJI 4-u-uL-u2l S^SLaJl j»J^ JuiS (jj£Lu Lai i_y tal\ l j H a -3jj"i ' nj 

v^jLo^mi JjLpJ ^^SL^-o^l ^jLudl jjSLI!)) JJs oil .Sibj^JI -U'H j-ja*. 
I JlA ^ j^-jj .L^IjJLbiLi JSL^jJI JiJ .La> ^J . 1966 *Lc ^ (ASCII) 
aLsjSUj a^JL^jVl ^j^-VUj f&xll) Lpj* bj^ (128 jl) 7 5^2 jj£JI 

i >Ia i "II (Jjl ^1 Sji^jJIj iCj! oKtl [j-^ 1 3-31, mil JilaCjLaSLxJIj (-Sj^jsJI (JjLaJ 
aJJLj i^LljJI aLlaJjl (^ I J k: j^J>I!j ">.X<fc 2__o^£LJ| .j!ji£,V! (jl la£L<kj 

.i—a^i-al 4 j . i.i_^j>JI 2_jjLja_i2l q^SLu f-j-ua L$j j»3-23 (_ 7 ^-!l Lgjli 4 a-JajJl 
ASCII Jl <y3 La! AABBA JSLiJl ^ Q_oSLu ->3^> J^y >^° G ^-S>*JL9 
c-u.o.l^sJI ^ ASCII ^ J o ,~ , „ j d^AjtJI aLkJLi 7 1 ^1)01001 I I ^ 

^J£jj>-\ t_u> * )^_<_uL>J1 ^j^pJ Lij o*~j Q^J L^aJJl «L>JLjlxj ^5-^ (_7~*^ «G_»JL>JI 

Ljalc pj-Sj Lojii^. 2_>^J_1I oLiSLsoj (2_ujjiJI ) aL9j^/Ij cjLcIj^JIj 2_>^J_1I 
(sj.Sj^IjJI ^ (jjjJ^lj ^IjJI JaaJI ?!>>.)? ASCII <ya LgjL^LCo ^JJ 

j-aljtj iliLclj-aJlj <_3j^^l ^Jl ASCII Jl (j_a 2_lJLj jIjLc:^/! alXJt J^tJ 
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g^j^p Cjli&blLjIg jjgS^u ijjuuujuuIjS 

3_2_ljjJI (j^ !_«-£ «Glii J'v mi ILi » jJaj jl 5-Jl/l Mill f_j\r j j la" ^^iJ! (C^^dJI 

: ASCII iTjIjjS pjt>] ^tJ! Jjjl>J! ^j .ajli^Vl 

OUISJI 3JVl ^ US) J^jJI (lSj-^JI ^ UkJL, Sli^) jjSJI jlo&t 

12 3 4 5 6 7 8 9 57 ^Jl 49 

:;<=>?<§> 64 (^J! 58 

ABCDEFGHIJKLM 78 ^Jl 65 

NOPQRSTUVWXYZ 90 ^Jl 79 

[ \ ] A _ ■ 96 (jJJ 9 1 

abcdefghijklm 1 09 ^1 97 

nopqrstuvwxyz 1 22 ^ j I 1 

jl2J .i±xjj^»JI /<sJL«JI <Ul3 jJ^j mJ JJ! JSLiil ^^Lu^l y-l"Atl j^j mJjJI 

3JjJl>- L»-j|j ( _ T jflJ^cVI ^^JjLsJ! CjIj-lIIj 4fi( nVj'v i nil 4 i-i i nli-ill ojL2jjI (—Lac I 
I jl i <|| 1 1,* jj| <_^j*_j cy-*-" •* a J 2 »JI Jjjlaj «Luijl (Jjj-al (J^>- CjL-uljJill 
/«J «bl x_oj . 4_oLxjI 3j-«j ^1 Jjj-ojJI ^^ J-o^ll j^iii LijjJ Qi^d 0' "^jl 
Jjii'iMij (ji ^ylc Ij-iLa (j-^ ^^ ( L ^- i '.'.' '".' -^Jj) f -^- d^J-* ' -4' MJ^ 
CjuLo /<uil tTjjijj . ja^j La I jj>- j ^r* * Sj 1 1 p Uaa- 1 (_yic (J-oJe-jJ i_L2-»J! JJJ (j-o 
/o_L«JI J_i_ca Li3 (^ 3-g.j i n i J)N LaJVI (_jlr Ij-iLs (jL^ ""Td'tl" {_,!<* OJ^W 
(_, li Miliill JjL>JI (jjj <:LbL2j La£. j-J-«J.I ^yxiaJI C^tJI J>c (j^Lcj ' JJJ^ll 
. 3_ij^=-l!lj *> t\-*.\l 1 1 £yt Jj I La '"' sLuljii'ii nl jslaJI «L2j^Ja (jl 4jLa.il, I dJtillj 
^c i ^ ,*:,<" ( _ t jJI CjuLlJuj -e j 1 1 1 J joiaJu J<" Mill « d » j . U 1 1 i_!LjS» -ij^JJ 
(jL? . JjijsJLi cAxS (_yl!l LjI Ca2l\ j, a j_; ^ iJLc aLal (jjSlu Cxx-i^3 2"m*-w1I 

(Jjlj>JI (_>ii^j .(jjJjLjcJul «UjijLxj (Jj^>- 3-5^ (*^l>y iJ 1 ^ tj- f-V' «cu-ca 
.ojiclj^ tv-"j' lS^' C3-A-*-!' j^ij^-^ l^'J^ - L^jt^j Lvij^j (jiac I j (_^o^lSL!l 

Jj - Lt - T i-) L_4_j_3 «1_l3 -^ g i ■■* La (2A-^J * -^^-*-" ^ i^Lt-u-a ^1 aJuL) /cJ 4_j1 7t j'a- try 
(j_a Ljjj^vj jl J^c'i/I <L*-j-j-L}J I 'i j a jLjI 2ji hL-u^/I CjLcbl^H^VIj i ^ a j 1 1 j 
.-»jU_.,„ { Jji\ 4_<jLojjJI S-lUoVjSLJIj 4 T u^Ja>La'^l S^ojjJ,! 2LJliI, Jb^aojJ! 
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t»k ^Um\ 



s)S* 



II 






I.U«, ,l r V(lAI7- | 550) j_yjLi Q*»- S^ ^ 
4_La-J-A JljId «Lll^>- J-A 4-jj i ii ill 4_aju9 La /a_Al (jl 

(^ jju Laj^j SjJIjj'C i ..I fj^ 3_uLajijJI S-iSLJjjLdl 
4 i ii j LS II (2yi ■ ■ ^ » " 1 1 Jl^vI "j I ■ " c I j j i IjJiJLso! 

(j^>- pLljl (j-O !j->-!jJ SjJtJiJjj'C I llVI 4-Ujl"l I iMJjJ^jJI 

^_3 4_il j ni - la » a ^ ■ >■ a? jJi3 iJohn Knox (jn^aJ 
tjJjLa (JlLo S-lSLjJjjLSwII 3-Ujjj.^! djLiSmi 3x.jLio 

i—xjIj^j Ltuj^a (^ x_ulUI (JjLJuj SjoJjj'v i J «iSL1o 
(jL£ JlIo 3 ii ii 27 jlaHal ^Ir j . Lul j . »l ,_^ (_yJL\!l 

^_J_J_ll_J (J^U Mil 4«LL_U 43 7-U^I i,^-^- < ^-U_U I 6 0J-&£- 

(J^jjiiU (j^lSDl J Ii I liH 71Lji3!^jl l_fljJlSj|)) t_)Lj^ (_y^ 

A Plaine Discoverie of the whole Revelation i «£)_$_». 
(ji (j-uj (jl (jjjijjjJI «L3Jui jL? mJ JJI of Saint John 
IjJlc (jL? (cjI^jLJI j-j-«->- L*jjj Jj i LjLi mj!) LjLJ! 

(^ LoLaj I j inLa Li-ojJ dAUl ^ytag ? Jl3 j^uLi jl 



fa-X-j 1>Lj>- l_3j^ <j_SL_i_l» 

^ •■■ a II r-^Lt-oj J I r^ I J "l 1, 1 
I jjIjl^lIIi} t^oL (^ J-al Mill 

<J£ ^j_a Lflj 1 j£ j La Ijj^jU "ilj 

^j-i.i tIIIj ^A-iijLjJi < M ni 

Plaine rt^al^Jl ■ '±uiSJh 
laJLLijSLu/l i UiX « Discoverie 
.(^.sLuJI 
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(_^a 4_iLi£ jl L«ji iCjLl^LjPI JLa-o u^ Cjjl^ L4JSLIJ i(jjjJI JL==-o ^ 
iJJlLjI (_yj-I! <—il maJI 3JTj Miraculous Canon of Logarithms <JliLj.IjjLc.jlt I 
il<_3j i**i 1 nl jl i«Lc.lj_3 CjLSjI CjIj_«j (jj9 Lil£ ((j-jjUU ill I gjac » jojjiI I flJ-lg 

■LLj J fl-LC (jl i4 i 1 11 20 LAJl^vJ Cj UjJLjJ Lc. jJJ I i—lLiSLl «LuoL>JI CjLm i ii^I 

. jIJlC^I dj-uljjJ 4xac (jj/^Sj juJ 4J2 ' *■ ul '« L"J^L*j*j ^ fl-a-C j «LuialjjJI 

Jji i_aj_i-3 j-j^Ij o^ j-^^' j-<j/L>JI jj* 3J3jj(J,l /oJLc (jl Jjill (jSLxjj 

<_f»_i 3_L-o J^->J 'J^ - L5^ o It* J •^iW*^' lS- 5 ^' jiflJI j-iil iTjJSjJI dlli 

t (jLajfcHXI 4_uLilLj 4- U Lt M . l 1 4jI -^ c^a *_ui^ LaL^j Ca2ujI J^_i_>- .^-uju 5Ll>. (_ 7 -ljL>- 

4_LiC i_i^L_ui ^3 (Jjj-oLjji! «Lt>,J 4Jaj^J,l 4jj_iLuo *_o (jlLi" 1 nljij^JI j*v rill 
1 jljLC.'i/l /a^jjutj (jJJJI liillji Jj-ac J.1*"**" d ~^ j 1 Ja (j^ ^3 iCjLuIsIjjJI (^ 
4_2j^LajL i_j| 1 mJ| jjUjt . SjjjLJI CjI Jjiit't (j-°7"J>!l JiH* (J-° ll>^*-*H? (j-*^ 
^^3 1 jlji JlSj . 4-L.-ie-LLii.U Kalvin (j-uill^ jl Knox u-uSjJ I j; j gla ^^Ul I j maj 
«U (JjjlujiJj 4j Vjjj-»-a (jl£ Lo c- il 1 n-»JI zoic (_,ic LoLx-i /yiiaJb (jl iitjsljjl 
jl 1 .M iL (jL£ jjj i(_^aie 1S1 j^V ij-S>-*J "J^ptJ iSjUil I taj ■ •■ j Lu m't I allaj 
(jl (j-*_jjj IJl^vIj VLlLo Jjj-I (jl (_j-iSLjJ A I la-lll Ijui x_a (J_aljLi)l 3JV (_jJL». 
.(j\j»JI di!i /_i SjljLtu C^jl£ ( _ 7 jJI liilj (j£. i—iiiJEj j^uL\ JjL-v 
(^jj 3_uLajjJI aL9j^I J^e-a (_Uo t*jLu Jl3 OJl£ <LujJ-ll f^J^' 0^ £* 

j_j_i_iLJ pJ^-LiI J-5J .jj 1 11 *\ II 3_iLjSL! 3_L»-Jij^j S^jjJa tiJLui ,jSLj /da 4l<J3j 

' "J ' a * ' LSjLu 4iiiill oJLA (_jJ3 (jli Jiia (JjiAluj) »1jj iIuJI tlJL^sLill a\jJx!llm\ 
■*• j ">■ (^aJI jJulJI (j^— J j—j-Lxuli 4jj i ii* ll cllx-isLill aI Jlj>"k nl ity^u ^1L ^qJ jl 
vLi^Ij JJJ-l i3j-^' 7t-i^3JJ U^3 • ((j-°>" (j-° UMJ^ ^^ » L$J "t*^l -5Jj>Jlj 

""8 ""6 "5 '2 139 : Simon Stevin jjiij" m .jjujni 
139 1619: Henry Briggs j>jjj . i^j-La 



10000 
139, 2568 jl 2568, 139 1617 -.Napier j_yjU 

(J^Li. (j_o (J-ljjL»JI (jjjLlII CjLoLjluil (j^ Lj>J3 jJ<j I jjijb tcjj-oI Jl2J 

.1617 aLc 5-lLu^UL jj mi ill Rabdologiae 4jLj^ 
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(j-\_i (j_o . •" Lac VI Babbage «7j_<_a-i» (jL£ l_<t£ . Jj^l j-j-j_iLj (JjSLj Lajj 
«l>Lj£ (^ rj-"' -^J .cjLjialj^JI <L-u!j.j l^a^la.1 (jjjJI (jjjjLJI j'^j^'l I 
Jj-LiLij L^JI . Lfcl a i a Li£«JjJI]! (. "^^ r> jl " Sja g-iSiX I «OLxiic» (Rabdologiae) 
c^jL£ (_yjJI ' ,'j i^l (_y3 galley «<LlcI j La II 3^v^i!l» 2 gjj U t , Uj ...t (_,Ur 

2 _i lor ^^3 Jj JLiII Jl^sJ! (j-a JjiSLII lilli j^J JlSj u>jj-ac ^^3 2_a JlJ-"i i u a 
La (JS . (_£j-2Jlj jjJljsJI jLa_jV Lg-al Jiir'n J (jSLa-i L« i«La-i uiLilj <_ij JaJI 
(^jJjjlJI j_j_ajJLll ( _ 3 _L«_aj 9 (_^1>- (j-° 4-OjjJI aLSj^I _j-& *L3jj3 (jl "-r^^i 
4-lj_La iJjIJljsJI (J^e-a "'"'I alajJIi) (J^oj 17-j-LaJ ' tUJj f-o^? ' "HPJ OJjlLI 

. CjLjjJjLc.^1! j_yju pl^oi-u 
((3 Lilati 1 " rt 7c_i1^_*Ij» «LLsj_ioj) AljL^tjj_uU d 'jj'"' «OI Lajul » 4c li 1 ^> (jSLajj 
5 (Jj-La_i «lLij_<I<I Zj ifu c (_jj| r'LLa-i i-ij-J^>- .4 J 1 i"n -^J 1 » La 2 1 1 jl 3j^' lj-° 
(- I c aLSj^I i_^lilj 4jjUll '"" v"" 1 "1 1 («-<-oj! >(_>u-il ckiiaJ ( _ > l3^cj CjLiuj! 

(J S, mi j) I ■''■J' *l 1 ' " 2 II (_j-3 '""'I aJajdl)) a! Jiir'n ul (jSLa-ij " ,'J ''"^ (Jj 1 ^ 

. ((j_uSLt_a 

2JLaljJ,l 2_Lj_<iVl jl (( i^<tl)) jlJ-L |j_u i>Lla 249 _i 643 i_ij '^'' ^,£11 

(_gj-l! Joj^-iiuJI Jii-lj LoS isLLsj-ia! jl '""" alajtlU JjjJiJLca (j-a 3 J 4 J 6 J 
(_ji) IX (_jJ! I (j-a 4_oLaj^JI aLSj^u Aaj^jH (<u Jaj^ji J-Aj tjJli^jS (J-SJiJ 





. J 'jr™ —j—~ - ' ' ■ — — — \ - ur'i ■ ur~ 


2ibJi^JI 2_2jjiaJ| 


j_i_uLJ o 1 1 1\ c 


643 x 
249 

5787 
2572 
1286 
160107 


643 x 249 

9 x 643 = 5787 

40x643= 25720 

200x643 = 128600 




249x643= 160107 
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J j i,-m^JL1 (jJjjiJI j_LajjJI jji 249 (jl j^jiii (jl ,j-o JuV 'J-jLaJ (jl (J-J-3 

.(2x 100) + (4 x 10) + (9 x I) J jL-oji-l j^tfjjoj ljuk(jtj 200 + 40 + 9 
9 ^ 643 t^j-cb S^ejIJ Ja: i n't (jl Vjt LlJ^- 249 ^ 643 i_ij Jaj u^Jj 

*_a /j_jQi!l )«-<J^>o lJJJ Jjlj iCjLHI (j-a 2 ^^3 (<u ."ilj .*.<■■ 4 (_^ (<u CjIJl»-Ij 
jl (j\jj_o (- ua « II aIJljJt" i nl JlJ-J sLlII ojufc (J-«-»JI sLajjia tcjj-^j) i L^jJaju 
jLlo-JI (^JJ <£-»JI (j-° L^kl*- 11 J-^H 1 Cr^ IX J U '"" cr 1 ! >^ • (^> 

* inlj i ~"j ■"■■'- 36 «cjL*jj2I» * i nlj i3jl>-Ij 27 ( _ t j* cju^Ij * i ."ill (jl JljcJ^ 
^Jl 3 Jlj olj until 3JU. ^Jl 2 Jl ,jU^ LJx. (jl ^yjjij Ijufc .Ho 54 i^jLL-u 

3t\^\l a jju) TVjt II (jJIq^I jJa a 5787 5-nz-£llll JjcuiJ «j itlilotl SJLi. 

II jUmll InWujiiilJ Jlju .25720 Ja^uJj .40 Jl ^%.a ^Ja jUmll I ju* <jf 

. 128600 jjjJI (200^^^) 
'(' j ^t- ' (_j^I! (*^J^0 ^i5J (j -0 M-*^ LiuSLaJ L$JI ^jjju 3l^i Sj-J-o (jl 
(_gj La all («4>ll J-o IX jJa_uJI (j-a 2 Liifcj *-caJ Lijla 9 ^ 643 i_jjjiala 
4 (_gjJa_2JI (S-SjJI J-a 3 «_a^>o /oJ5 .2 + 6 = 8 Jlj*_l3 6 J-&J lL^o «JsljJI 
.5787 (_,-Aj sLjejUJI (_,i^. J LaJC ' jjjj£.J 1 7 (_,i^. J Lose J 
j I II (jJJ jjajj . I J ■•■■ : ''' v^jLiajJI 43JiJ «_illj LoLa 40 ^ 643 ■ ■ \j ■ a I j 

25720 t_jlj^>JI (j>SJy 1 1 j-4 yjJj^>J.I <j^a2jJI (jj» }l£ (jl Lufc jLstia IV 
i200 (_^3 <— ij '^'- < Ij^p-f i(4 ^ (j-uJj 40 ^ ■ -ij ■ ^'« LiJl j^jii (jl I nlf ) 

. 128600 c-il^^J I 

(jl JL*_t3 i ^j a » j 1 1 L^Jajtj jJJ cLujjsJI «_LaL>J,l I iu-i^a-i «LjlajJI alxj^Ij 

.5787 j 25720 j 1 28600 jIjlcVI ^>«" l5J^ 249 ,_J3 643 t-ij-Lb J^>l^ 
249 ^-a 643 c_ij l^j tdJj ^a JSseOJI (jSLaj dx^p. . 160107 v''^?- 51 Oi^iS 

.((OLaJajJU AljiiejjjjLi 643 ^ 249 i_Jj Laj jl i(jj>" (jr^- 
LLii (_y^ (j_a^Lj (Jj-^J' ' '- t i>2j 3 ' '""" 42jjJaJLj 4 -i ■ u^Jl «lj-»-l (j^-«-iJ 
/. j" I ' Lx-ilj ij-tuJJ,l (j^ ij-U V LiJi (_gl """'I aJajJU u^£ 4ja_ujJI (_jJI jia-li 
i((Cj| Ia . II d ^IjlJi-" i ,1 Lj 643 (_, Ir 1 60107 «j • •■"■ JjjJ LiJI u^>j^ 'I •'LJJ 
160107 (_gjl i nj jjx. (j£, tiijtjj i(j^ljL^^&J(_,lr * " 1 1 j La -- 1 1 J^^jpo JjjLic 
160107 (j_a 128600 ^JljJI |j_4 ^>LaJ n j U , „ II ^ «J L j ? ^L3 4_La JS? jl 
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,,,j\ — )|» <jjL"ij j I 31507 (jjj (Jal jJlc: foe. c^t-u di!i juu i3I507 a^tia 

. LJl ojIj^-I (<uJ (_£J-!I j-o^l i«(J-«j>JI)) (jL"»J (jjlSJl £)£■ ' *' :Lj-JLj 
(j-uLj? l_LJ? j^julj (jl I i j I r (jl VI 1 LoJie-iJa LLuji^o I jui JJ^JJ ^ J^J 

( _ 7 J& \-n£j .(j-j^i-l (j-uLJI (j-o (O^l^p-o iSj^ JLxj-uIj (_,i^- (j "'J* » LjjlS idllj 
Lilajj i^lliu (jjjljia 2 Ijj 1 u SJjULo ^1 r-Lljcj LiJLa i4j^all jj 1 n^ tl 3JL>- 
(jLa (_jj^>-i 3j-aj nj 2 1 '*-^>-*- 1 '"* J l>"t!^-3 "V ** ac lt^ "LaJ Vf ma clulS (_ylll 
(Jjjju^s /T ^ cLIxji (^yLi "i*".' J^^."'* '* .'J ' ' 3 ." '^"^' a JJ "I * ''".'J' 'L?-'l 
tU-a-g (^ 3 j inLm'^1 3_LjLk>ljpl CjIjI^II (_>iju ^1 Samuel Pepys j-j-^jj 

(_Jj^>-i ul_Lii3j j^>- 2lj iJJ-U <—il 1 n - *- JIlo !(_£j^cJI (Jjia 1 uZI (_y3 j-Uj'v 1 nS 
10 (j_a jJLi^l j^jJJlX. 1 -1 ) 1 a S CjLii i u -»J1 da 1 u-j! (_^>- *'_>^ ^J . «L$jLiSla 
3-j_L&jJI jljjLjiIII j_l£. (Ji-JJ (jl «Uk: (jl^ . U^'a 1(8 x 7 (Jio) 5 £yi j-jMj 

7 (ji 8 vj-^ 



7 



•■j tiaj I BjLtiul 1 ijSI 



7 

8 2 10 ^ ^jJlJI jji JSjjj <_^l 

x 
7 3 

2x 3=6 Ojaj-iJI tjj-^l 

6 jLv^I UU. <J& 6 slj^JI t_u£l 

5 (7- 2 jt 8- 3) Ljji^ jVl j-jil 

50 CjIj mi* II 4JL>- ^ f^>" '-^ £-^= 

56 6 t d_i 



56 ^A 7 ^ 8 i-jjji *j1j jli I jSLa 
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(jjjSjJ iSjiJvlj aj^lxjjja 4 i nil ii JjU (jl (j£-«J jl JlC ^1 J£ (jl jJ-uL) <-i!jjl 

4jj i aSUIj 3 ->_!->■ .^tl jljicVI (_,lr jj ■ taj I j i iLaJ JlcIjJLII q\ ,_J3 dllj 2_i o fri 

(j-o <icjju*-o L$Jl (ji^. ^1 1 ill i nil ej-tb jj i qj i (jj (jSL«jj " 4-talljJ. I » «LlSjJ,Ij 

JJTir lj tfijiTi i nil u^G- js>-x\ i _yzjLil I I j i a « J jjLjcj Jl«1I SJjLs j-^ doLHjJI 
Cjl_o^L*JI 4 j lujj 4j^sL>- 4 jo it Li »_uijj 4je-jJe LaJI jlji£.2l (jl Lajj (jjjLcJI 

u?' jrhh 1 ^ j-i <"-lj '(*-*J j-a> liLI J (j-S-I ((jj^la (j£, JLlo^I (_,JI j j i*i~ (_ylll 

.^jGJM 3l^j i ii L#jj£ IJlcLo 2 ^-j^- i^aJI jljLC.'i/Lj (j-aLi. (_^aic-iSi 
<_U-p- ijajjjLc.^i!l pl^Hi-l (jjjLuoi jji jJL*l! JjJusJI ao^AIJ I jut (jl£ jl2J 
*_<jj>JI 4_JLcLo . jl JlC al (jja ;j-*"jjj una (J-CLlILcLo (j\j 2^^L«JI jj-uu I a iSual 
tla-ax (JjiSLjj i«Luj/JiJl^JI d_JLuJ,l jl ' jj JaJl «LlILuLoj i«LuLui^JI 4jJLuJ,I jl 
CxJl_?l sljj-u jIJlC^I *-J-<t>- Jivf (j-o S^tJJej-a 43^L«JI oj-fli (jl (^ (^SLflJI 
(_ 7 SJj . (j i nS x_« 7r JlSb i^> jJl£. (^l) «Lo^_a " <* la u se rt B a I 4-jj i nS a I «L?t_pt_uo 

(jSLu (jOjJLui.1 (_£Jl»-I (jl i a iSuSl jula iSjjj^s Ja i hji j 3J3^L«JI oj_a> ( _ > I3jjij 
: L> u£jJLij4 : uLu^JI 3JVjjt^j^3 3_uj/jLi4ll SjJLuila !(j;j^I SJVjj i_a£j (jl 

:(J^jjJLuJ,I JLl<i^ JL>-LJ 



10 
1024 


9 
512 


8 
256 


7 
128 


6 
64 


5 4 3 2 1 4-yL^>JI 
32 16 8 4 2 1 <Uu.ju*JI 


li~4& (jOjJLu!t (j-GL* (jU 4J3^L»JI Lai 


10 
1024 


9 
512 


8 
256 


7 
128 


6 
64 


5 4 3 2 1 S^ill ^J) £5^ 2 
32 16 8 4 2 1 lSJ 1 -"^ 



t—ljLiij (jl <_JjJ-uL>JI (_y3 AjiJr" I II U (^LuJI ALlijJI (jLLJLuJll (jUUfc 7C_U30J 

ioLlILuII oj_a> (j^ 5>^^ jl JlcI Jl>.jjj . 2 jj* 4_uj/jii^J! 4jJLuJ,I (jj/Lu/i jl 

jLL>J.I jJlJlII I JlAj itfjhjtj jji-l JJLC: (_gf jl (jj/Luit^ 2 aI jiejjj/l (J^Uj jl 
4 j i ii J I it «LjJLiILa ' Jl jJj-' d "'--" ul^J » jU" , ,, i |_£JJ| (jjjLoj^l jl (((Jj-o^I)) jjk 
tjjj/Luibfl jLjai-l in n-ie-i 3jjj/Luo «LuLt^>JLi 4_uj/Ja^JI 4_lILuJ,I Ja_u^3j .(j;jj>.i 

. 2 jjk Luk 3JUJI o jut ^ 
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^^aJI 



3_JI""tl (_^3 3jj^vjJ,I a U I -■ -^ 1 1 ^jJLtl ^1 2 ^L^fl *-3jJ Lojii^j 
(jj/Lual <jJ3^ 3j-2JI 3jLc i_*jSLij «Luj/JiJl^JI 4_JLDJi,l (_ji^. J •-*-* i i4_ul i n^JI 



10 

2 


9 

2 


8 

2 


7 
2 


6 

2 


5 

2 


4 
2 


3 

2 


2 

2 


1 

2 




2 


3jjjjl ^jjjLuj£\ 


1024 


512 


256 


128 


64 


32 


16 


8 


4 


2 


1 


i£jL J - u ^ 



«Q£. j-j-«-i <jl dA-*f ' ^g- j - *^ - 1 -^ j»i MO- j*l HL^-" 1 ^ £)"' «>3-^" < JJlc (_p (jl (_jij 

t^jl— ijl m" a L_4-^j| ' la ^Q (^-4^' cV^r «(J-*jLj_u21 ^ j o i h i ^j>- 1 _}JjlJ ((j-ul) S^JiS 

Lul^j jJ (j-j-lt ((_>"') *>3 LLjjJ o>^ i-aj i 'I ^ i^Llo 2 (j^L-u^lj 8 jjjJI 
j_lj_iLj jJLLat jJsj . 3LL& ^yjij ijjJLoVI ^jjJI ^yk: L-La^J L^-JI ^L'ill 

(JjtjJa Cj^Lj 1_ i-JjJ (JjSLj I jSL&j (((jjjal) SjJLlI ojui (_5-l^. « (OjJj Lc.^J » <u-u\ 
^_3 I jaj ' a ^ (j"Ujl ( _ T 3 Uj^-iiia (jLul JJuiJI '■'-' ■ JaJI J I J i u flj 3_aj U 1, 1 (JJii! 

3 j i n I tL-j 8 (<s-1jj Lc-j-1) (8 t_gjl i ii j 3 SjJill ^1 Lc^Sj-a (jLol) 18 ^Jt ij\J2\ 

.(3 (_gjl_tuj 2 (jj/Lj/^U 

^ 1 ' a ' .' ■' -lliJ-^1 3-j^J .U .*.* LoJlJI^. <tj| <-£JjJJ (j' (j-* 3_jJLlII Sjiajj I 

j_jJLi ^yJ! (_gjjj Lt&jbvl jljj (jLa (/<sJLjjLc.jJJI iqjLVI , ^ U . 1 1 jjuJI) 

4 o i n^ (JjJjj ijj^iJjjLc.^il! ^-*^j (j^- i ' jL ^' MJ- 1 ^ 3 c?-* ^-!l ' "tl CjjIS lil ijJ»-VI 

(JJ.JJ-C. JL>-Lj «LlLjjlJI oJUfc 7-Liiajl (j£L«-!j . I i Jji~Jj'^j^ T^J-* 3 (_y^l Oi- 5 "^ 

.4 (_^a 64 t_jj-^ jujJ Lul (_h=>^ .(2 i yi\-Ji\ tiilj) 3_^L£]| 3_JbiU £y> 

. Li j i .V'i-ijL~ qj )t-a->J I 1 J,'J ' ^ JiJj-i£.J . 2 JJjJJ |_^J-2S I i j'"* j-ujl11u f JljJ 

64 x 4 = 26x22 = 2 8 (=6 + 2) =256 

: 1 1 gj i^ (j-a Vjj [j-L<ijjjui.^iII T'j-tu LiJLa i4 (_,i^. 64 aj • i^Sllj 

64 -26 _ 4 ( =6 - 2) _ 1 , 

4 22 " 

23 ,9657 i-jj LaJ >iiU3 . I uaj? J^ui j-at jjfc j-i^l jljicf j-o JjiLtlll (jl VI 
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/a3 i(j-A_«-IjjLc.j_LJI f-^-^NJ Oi- ijLjL " Oi^-^ U-^iJ^^ Jii-LJ i 19 , 2739 fjJs 

.(ip^LoSuaj Mni L. jiaxi ijla ^ i^Ubjii^m) 

I ,379590 = 23 ,9657 fUJjL^ 

I ,234949 = 19,2739 <<ujjUj] 

2 ,614539 = (>L<uJjii:>LI! £j-«j*-a 

461 ,7299 = fOjjli^lJl JjLla 

46 1 , 7299 =19, 2739 * 23 , 9657 j jl 



jULj! j_& LL& J^ i nil *j^>JI jl JJ^JJ «Ul3 i(J-J-<-u La (Ji /y^ (J-aQ!l die 
i^jjLuiVlj ((jj^'i/l) SjJiJIj ^JlaJI (]/u 4J3^Lc Jl^-jj <LJI (_gi : Cj Lujj Lc.^il ! IJij-o 

(J^jLj-U^l j^SL) (j| (jS_4_lJ .(J^jLj-U^l jLS I Q ^ ti L?t_lJt_UO IJljJJ 1 JJb /. 2 I *J 

j_LO^ji! aL£u (_gi (^ Ui^i O' (j^-* -1 ' _<4 ^ ' MO -0 j' ^L> ' " J Jl L?e-LTe-'-a I JJLC 

(j^-«jj . L#3l J J^=-J cjLiljji-c.^i!! <—il i !!■>■ jji LL& l-jjuuz]\ ij^*]\ (jl jj i aj ' 
t_il i m-»J1 (Jj>^><j (jl cjLiJjjLc.^iII cj^LiLia (Jjl Jl>- jl cjLcijjLc.^il! Jjl jl>J 

i _* m-a. ^1 "i o a iCjL-uL.u'i/ (_f5^ i— il i h-kJ SJjJlC LJSjia j^yjlJ t-Jj-^- J^il 

fu .(Sj-o 10000 4 imam Ljj-L^a 2 (^l) 10000 S$2J! ^1 £>a>a 2 Jio talacl 

301 I Lufc (^jfcj ",'J '^ <_i!_ja. ^yfl (JjLU) i2j1JL>J! JJlc. dlli Jju mi.iv 

5j^ Mif j»i\j! ^JUji 4J3JJ 2 /ojjjLc.jJ ^Ir J'^-> '■» 301 I (j-o I y-j la ' . JjLi. 

j * <^ j_A JJuljI (dLjjLc.^J jj_« "^ ^~» L^aJI $^>J1 ^1 . ^_l<JL1) . d I i.oLAJl Juu 

jji lO^L-u^U 5ji,w1Li 2 jo^jjli:^! jla I jSLaj ,3010 ^it, ^jJ^JI «-j^>J!j 

. ( * } (0,30I0 

k j^*^> s>=- !>a a jojjjUj] 03^^ ' 10000Log2 = Log a: j jl . 210000 = a j^l^JI ^ LyjJ (*) 

j-Aj-i \£\ •"■'* *3^-9 tCjLcjjjLi^iJl _u^l a3 i i i n^ 1 4_La L>. aj-la-a a JJljJI CjuL>- jjx. ^aLtuj ^jt a 

((ca-jill) . Log 2 = — ^— : j^i fi O^i ' Log a = K.D ^&i) D j 4j 
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^^aJI 



i2_LuaLoJ| jjlj 4jj Mif j»LSj! 3tii nj SjLc Ji" Mil (_gJJI j-jjjLj <-£Jj-il o2J 

1(4 ■ ■■ aj /_^ 2 J j 0" 1 nil <_lj 1 a 1 1 i(_gl) i—ijl 1 11VI I Jl^J JjiTi 1 n a JL^-JJ V 4JI 
<Jj_>LS (jjjljja i". 1 11 i_!j^-j n£j-~>-\ (Jjljia j^c i*i> xll f_^ 9j-uj jJi dl! jjj 
.(3^-i J-A La J^^ 1 L»jj_m ^- 3 " ' a lujSLi ^1 (_Ll3 i<ilajOj S) se 1 a a Lj^2j L$ii 
lLs 1 ..j~t I •!-<! U , ,,j"ll ^ya (j^cj^j jS jj jj| I nlr n-jjli-uVI I JLfls -1 J aj (_^-Jj 
((dgUduaxLh) ft^ LqIJ seli 1 ■■' j -Q VI 1 la 1 --j" 1 1 I rt l [ymj *^ II 1 la 1 uagj lj /^jl 1 ■■^-11 
JlJ>oj '(j-J' 1 11 -»J1 >U , ,,j"l I jjfcj i£Lloj-<JI (jjJjiuJI ^^3 aJLJi-" 1 nil ^^LlIcVI 
. 2 (_,!£• /^Ji-'-II 4 <i 1 n^j I ^i^^i (I 6 J 4 ^ilLo) j^jJJjlI ^1 1 h-kJI Ja 1 "j"^ I 
1 1 Ir J 1 a -> '■ 2 Ir 2 1 ■ ■■ a tl jj i 20 x, j 1 aj I 6 *_o 4 ^La I jSLaj) 
^_3 ^ , ,. 1 "i j II 1 U , ,.j " 1 1 ^jlj-"i 1 imj . (10 j-Os 6 J 4 J (Jr }\ 1 mJI Ja 1 "j"t la 
3j_o I6j 4 J a ' I) (2>JJJ_«JI <_ij 1 a " ^1 dJ jlr o^LajVj iSjjJjiJI ^IjX.VI 

jJljsJIj 64 = 6 * 16 (jLa IjiSLaj) ^jU-U ^^jtjjpJI jJl>JI J^-tjj djj^-l 
. (8 jj* 1 6 j 4 (^jjjjtil (jil ^yjjjLi^JI .U ,„j",l lj 18 jj* 64 J ^^jLjUpJI 
J c I aJI a J aj ^1 (j-SLa-i 4JLs (3jJs) ^ul j_o> jsJLjj Lc. jJJ I jjl Lj^jj il 

: I 1 g-j-alijjLcjJ (_3jjlj (JjJJlC (_glj 4_caL>JI 
i _ T j-uJ_t^J1 1 la 1 '-j" 1 1 /cjJjL£.^J ^jLtuj (j->-iOc i _ 7 _<wJjLc^iJ ^^jLtu^JI 1 la 1 '-j"' I 

.(JjJOjiJI oJO^J 
j^I ^Jjj . I 000 j I 00 (jJJJJtJI oi-li] ( I (j^LJbM ^ LLA JajlII) }*i*a 
(J^-l (j-a SjJiJI La S 100 (_j\r J '^»-» *t 10 (jjjLji'i/l J-3jJ (j' t r i:: ?i (o"') *5^ L?' 

SI 000 ^JjJI 
(jl '-(_5-Lj Lo (_,i^. 3Jl^.L2JI ^)^"j i^^jLii! 3j Jj^l (Jlj-mJJ 2 jjb <_il^>JI 
J ^jj-opJI jJu>JI ^1) IOOOj 100 (^jjjjII (j^jl^I iUmijIU ^.OjjLc^I 
3) 2 ,5 (_gT 3 j 2^0*11^1^0^1 lUmjlll^A (3 1 6, 2266 jjtj 100 * 1000 
3 j i ii J 1Lj 3 1 6 , 226677 /&HjjLc.jJ (jLs (Jj^-i SjLuuj i(2 ^Ir 2 aj • o2 " 2+ 

.2,5 j^ 10 (j^LuSU 
2 K mi U »■'»!• ,_L3. Mjjdl i_aLii^VI ij^ulJ 3^LL»Jl 5ia2J c^Jl£ oju* 

jiajl) (S^jLtil) jl^£jlll 2_il or (j^ a \l ^" , ,.VI ^,VI 4Jl£LaLi ft-J-cal il 1 1 j" "j J 
dJJij jjLljJI fljjl J-J-«-=- (jt^S Jj- 1 - 3 ^' (jr^ C 3 -^^" 3->A.^.II ^ JjJljsJI 
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.(j-Lo^L(J,l I 0(j_i o"iJjLg.^J x_a (JJJJLC (_gl (j-o IJljI - 

>H*3 . IOOOj 100^3^1^11 jlji^Vl «^^ t j > «iJ 1 ^IIij»!jiei< J jl ( 3SU ; j 
1_L4. ol-i-^1^ '3 1 6, 226677 jjjiJI ^1 LUgli! ci^ (>a 3-^UJ.Li LjIoj ^J 
,U,„j~tlj 1 1 77 , 82764 1 jjfc ^yx^jti^JI I q /jU,„y.«j 316, 226677 j 1 00 Lufc 
3 j i nilLi 1 77 , 82764 1 *ujjLc^J (jLa *u <j-oj . 2 , 25 jj* 1 1 j^i'jj^j^ ^1 1 n->Jl 
. (S^Ull) jl^^Sill S-aj^L JjJljsJI (>syj 2 ,25 jjk 10 jj^L-u^ 

ULii jjfc (Jl n < \'( iiVLa i3^jL«J,!j (Jl qS'ii nVl ( _ T lSj^l3 4-lLw<JI oJUfc < • aJJ 
3-1 1 i ii II (JJLxj (_gjJ!j I i J Ltj itJsl^JI JJj(JI Jl»-jjj (JjJJi^. jl (j-GIajLLi IJljj 
Sjijljiil 4-2j^l3 Lai . (^jJi i n-»JI Ja i "j"l Ij^ i •■ ' * jtl Ja i ..j~t I t 3JL>JI oJUfc cr^) 

LlLija-a. (_5-lJI jIj^c^Li <-_i i i ii -»J1 j^SLij (j-Gjljjl>- ^|<" <u^2j jijjlj LiJI ^43 

.3Jbl i nil SjiiajJ I i^ jj}'' 



2 


3 


100 1000 


1 ijjki~\ 


AM 


-2,5 


GM=316.227 


i - j!U..j .Til 


2 


2,5 


100 316.2267 


Z Oj^Uj-' 


AM = 


= 2,25 


GM=316.227 


, ■ jlU.i .7U 


2 


2,25 


100 177.828 


3 5jW-l 


AM = 


2,125 


GM=133.352 


i - Ay>.u .7U 



^l-J-i J^jJ.1 ^«j AM t ^-oiil i^.jJ.1 ^ GM 



d ' Ul , aj (jl_iS_Li!l (j_o 3j_<iLLa J^jjillj tjl i iit'ii iiVI j-yJU (JjiC t_^£Z 
j_i3aJ «L*_uj (_Lol£L!l (O-ALUoj (j^ IJL>^ Lh!"^' (j^j-ujii^ilj <ii oUllj (j-fl i "II 
jnojv (_*_&j LoJlJc^. -iliLiI i n-»Jl jLsol (j-3 Jju V (jll! SLuxSaX I CjLcI i nil 
(l^iLsol (aiL>- Jj^l (j-u-a-cv Jju Lij^ Tcj-cal (_gjJI) IjaJjj'C i ul joiL>- (jjjjLcuJI 
«Liilj^ (jL^ i^Ljij^^ Ccse-u-a i (^lll Anne «(jl» ^^jiLJ 1 590 aLc t^jjij-JI ^1 
t_!j^j gj ijii i nil i*u njj i^JjuLlI LSjJo^s John Craig f-±j£- o^>- jj^^' o . 
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±±sJ\ 



a^cJJI <__t^1^_j Jycho Brahe ^^-aIj-j . r- ( _,'Clrill (jL? .jljjijJJLi Hven «£yLiifc» 
i_j£ljSLi! jL-oj^l CjlIo (j-o CjLJaji a «UjJ CjjLSj i{j\ ii nil till ) iSig JlIo liJLui 
aLs j<sj .^luu CjLuJjLc^J q£. h-±j^ «CDjjt3 t4 i 1 nil (j-o d '" u se a CjLSjI (_y3 
lIiLjJLjjLc.^! aIjlJ-'miLi iojL-ojI vi-ijj (.gjJIj i(_yjkljj Jl£.Lula Kepler j-L£ 
.<_<iljSj| 4ij->- (_,-3 Sj^ijJI «LLuljJ3 f-^sj l)^' (j- Cj-^Lh '"'^ " cr^ 7i^^ 
Isaac (j-Gj-u ( 3 JtJ -°' *J_P ct^ ^jjiLuiVI j^=->- j-L>^J cj-^Lh cr*^ lj-^J' iJl ^J 
/aiuLAj ilJLA J£j t (j Mif ^yJlill J-i-ajill j tajl) 3?j^jJI A^iaJI (_y3 Newton 
Cjl_a.ljji-C.3-I (JJJ^j __j_>-L__ _)-)-M (_-—£■ jl iao-— J _>-— • (oJ i«_bj_>_1 a^JjJI 

a - [J Q __L__iL>_1 jj^jk* (___>. j-uju CjLaJJj— -^J aI J— r"<< nl j a"<< nl J_xJ 
_,lr _)_T I960 aLc j_-lji <_-->- j i LuLv ^ 3" **• "' _t-^ "*rH jl/--*-^ ' ' ." "Ij-^lj 

<-———) I^_jju (jl oL__5Uj_l (jj__jjj (JJJJ! 3j4J_lI! (jjjjljj.1 JLlo^_! *-LaJ>- 
(jl l_U_ __!l ' >'M 1 Lg-C (___*___J V 3|_I __j_5 (___!! 2_j^^Lcoll! Jjlj_»_l 
"^ ~l a-la-j a« :j_j_oL_ ljji-> 5JjJla L$jI_ --^tj 1 _m 1 ulajJIj 2 1 1 n_>_l CjWI 
3_jL— U Iji^o Lai <_)! 1 n-a-ll 3j___L_t,l AjSLuISjJII (JjL_vaJI _-!jl (j-o 3ju>-!j __jLs 

aIjlj-". iiLj i3j^ojjJI __a "Lu-uL-u^l jl__5"_ I j__>l {_ya jl>.|j jj'q i«____j _; JJI 
3 i 1 11 20 I g-ia (. '>>a ^}JI cjLiI 1 n-»JI «lj-»-l (jVI L__Laj i3_j__tl 3_Lojj^oi. 

. 43ljL>_! < j_; -J (JSLuj (_£J_-I ojuij . (JjjL—O _!}_>■ 



aoi 



«♦ ♦»«♦ 



*M\$ 






12 






S_^UJ| iliJI ^jJ V^a ji^La^l ^^13 LoJ-^j . L^I 
5_uoL>-j i Tudor jjJj_lj 3j_<-ul i_L!j_La ,»LJ3 JlSj 

Cjljslia JVi i nl (_ 7 SHj .(_£jjLajjjJI ~"*tl j_La dlljij 
Sjl i ii -^Jlj 7t_ijJI 3JLl^o (j-o tljilbl 4_l»-jjJI 3jLc! 



^Jl ^A_lj— a fl La I u) I ' a la rt 
« 2 ' n ^j-C I Mni <4_l3 JlJ>.| 

J^j>-a 2 4J1 a_Lu t<l j i u i mi II 

^1 i^ySLiflJl ^illljJLa ^^3 i Mr 

^■ut£ «_jL*JI 

(Kircher jmuj^S Ldojjl) 

^yJj (/«JLl3I (j^Jjiij iajjJLI 

I 707 ^l£ ( «U£ ^j 
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±±sJ\ 



. ^U£>U £Jj_a (^Jl a-ctjjJU i^JL^JI t^sljVl Ji^Sj 2_aUJI CilSJiai 

(jjjj Sj_«IiLj_o aIj_»JI (j_o (J-oLS ^^>- (Jjjjso (_yi ^^ I J-fP lilli (JS1I (j^J 
j Lag ^1 ( _ 3 _ui jJI •" *~j Lag L4JL1 L$-<JI jjj '.' Lt-^' 4jjL>JI (j-o jl jjl (jj-iLu/ 

<>_j^L«JI (jjLlJ! Q^a • i Jlj La ^jdlj) I " j a a dLi >Li q\£ (^ JJ! jjji^JI 

. («Llj3 (J a r*7i J t 1 
. JlJJL^JI ^^cLai^-VI aLteuJI >^3 jJlS i2_pL»JI JUx.'i/l ^jfi 1 u a ^ylgj 
J_iKjVI g^JaljITiiiijVl (jru c-l ■ LaJI . 2_lII qiiiIjJ! 2 1 .1 1 nj-all JjJl^JI AliaJjl 

Lul 1 1 nl I j" a j 2 a (_y3j 3_iSLlIjjlSLII (_£aAJI tlrvj 2 ^ ( ^ jjljsJI (_i!}m 2 S ■ L»j 
3 "' JJJ L? .'"! ?-^J^J o '"' '" ' 580 j 1520 (_^oLc (j-t-i L_iSLj_<_<j1 c^jLs jJsa 

(j_o 4-a-se La] I CjLl«£J| ^1 2iLLbl ilSjj_al i_!^i>-j i La i uj ( _ T 3 2jjl a*"n nVl 

£^j i "II luISj . (ISLj^oI) jijjij>JI j<sJL«JI (j-o I j<^ . .. I j I ^ ~ Cjjls cr-*-" jji> ll 
jtli ill j a a ii_ij^>JI IjLp jjl (Jj^j .tix^ulj-JI 2£LU,I -" j -i c jj cijL? ^_>j JJI 

J-a^so 2 Miii ii I 30 2jjj Mil (j_a <-. SlUM | 588 aLc jbi (_y3j i jlj-ii! (jl .' i "^1 

,j_o LilJ^i oUj^l iiiJj us (jiJ^KJVI JjU,„V| ^Kj .jIjsej 8000 L4H0 ^^k- 

4ja- 1 1 11 aj d ' 2j a i"i i intj ijujuus (j a i uJI ojui CxjLSj i4nnin I 97j (J^J-j I 6000 
4_i-il i i nVI ^j a i "II cluLS (j iiS^II (_,ig.J .SjjLLtl (_3^- Sj^lSj I ^ijA-^ La-jl i n"t 
O-g.1 1-^" ml Jt£j » LjLO II 4_LiILa j^lC I J !S JJ ^j-LOxll 7-^LcuJu S^J_^a Sj^ui 

^<J , jJljJI LdL^Jl 2j)^Kj^I sLlnJI ^ liJjU^ cj>\j ^ 2j)_iKjVI (jnmtl 

rO-g-LS I j i4-j_il j i nVI (j a i " II ( _ T ^ j^jij IjIj_loI i—ajjiiJI A^tacJ ■ uj CjJlxj 
( _ 3 _Aj) CjLSIj^sJI lj_ajLia-"i i hIj 3jjl_cJ,l (_,ig. 3j_uSL!l ja^jjji^ (j-a |j 'I jj i "I 
(jjjul ^j a i ■■ CjL*_a^>o ^^l (J_i_u^jj J*-"' d^ t^J ' ^* * " - * J T ^ ! ^i-a-i ^j a • ■■ 
^j_a (3-^- 1 ra-Ij ' a Lai a «JI /^jjij_tu ^jJI ^jl 1 1 n Jtl i <*j* <^ ^s ^x. jJI > i m Li 
i(_ga_Laa^ J S i"i j Cj3I ti^t*- (j-a CjjLc tl'uiii u 76 (^Jj-u ^^-II-jj-uVI (Jaia i uVI 
.(J^-j 100 (j-a (J^l 2j^ mijII /a-flij^l i n->. ilulSj t d niii ii ^i^jiSjVI j-uiiej /aJj 
JLX-^ U'- > ^H' L) - * * )1 i ' 'ill ' " La * (jl (_2_d> 5j_tuL»_a «L^_uJ ^§J^>- La <_pJ tl)ljj 

.2^>UI 2_^I «L»-jUI 
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(Illj Lag (j-o IJl»-Ij jJtaJI <_!j£j_l ^LiJjiVI t_j£ *J^_cuJI Jijl^lll (jli jJLl 
Jiilj Jj I U 1 1 ^ oUII (_aiitlll 4_j£ jo^. CUJSj ( _ T 3 «L-uljjJI (Jj-"i i n"t (_yill jj-a^l 

i4-j-3i luSxi nVI cj! i hi njJ,lj 4j?-I i n U cjIjJL!! LLs> l _ J ^5 i^IaJJLI 4-^p-JI C*^Sj 

aJx.j i Lb Ja-pJ I /oJLtil 3_uljijJI S^jjiil ( .j i M j r^ *■ (_£? J i<* (jc 3j^»-Lc 
Cud JlSj 3-^ 2-°^^ (_3-^ 4^jJ«Jll f-^sj J^f*' <J-° '"fti^J (JV t — ' - ' AJ^J 

4_Lca_>JiJI jl l— 3 1 mi'iSVI Ja^b CUjLsi «Ijj-u) ) iii£ (jjj^LuuJI (JJ-2JI lj-° 4a>^UI 
p i n""t <JJ_iLS La Ij^Ljj i3j_aL»J,u Lu-La Vj . >. a j 4_lLiC 3jL$-a i(t_jj^>JI jl 
i4_lL>J,Li i a . ajj Sj^jtJI Cj^L>-jJI ^^j^I CjjI£j . Sj^SLill (JLax.2 U J i ajj L^JLi 
t«u_c£^aajl j l i ii"i )l (tsX.j~s^ . 5j_*IjLu1 4j^J1 (JLse_a (j_a-c*3 <J L*aijLjJl ^ 2 U cflx_iJe_JJ 
L&JIjj»-I <_t>-^aJI '"" ~»j~» Laui\j ■ jl-T* 4jjj^l3 (^c^-uSL!l i_2jju (jSLj («J 4Ji VI 
CjjjLl>- aLJjj j_iIiJ LaJ_t£. i I 600 aLc (_yi>- lilli <— 2jju (<s-lj) • L$-al Jiitii-ul JJ£. 
Jj^v <_>Li£ Jjf n_jj^jaJL!lj 3-j-u!j J-!l (j-o olj ' i" J-k-JJ i William Gilbert 
(j lulaij a i_*JoL-u dJ 1 1 1 "t j^jlajal (jl «(JLJL>- ^^i^. «U3 (_>-a-i i4jLi,3a-Jlj *>j i tuLaJutl I 

La Sj^sLi-J i31j12JI 4J3jJjJ,l .U'ltj -^11 i_dJj j-A 5ja-l i nil ^^3 (jl£ La j<ulil (jl 
ijjj^OwajJjS «U *Jsj (_£JJI LLaJJI JjJJ . SJjoiaJI Sj^tjJI Cj^L>-jJu L$-La J} I <**n 
S^jjlaJJ (JjtxiJI ,_JjIluiII ^jlz. i JtJujJI (_,_& I g ii uuSl (jjJI tSLj^-ai jl (jli LaJJ£. 

o>L>-jJLi aL2JI (j^_p»JLl SjL=tJI ui\ j^L JlSj njj^JI dili^ijLaljJLsJI 
*Vjji Jj_p J^J •i_^ (j-° <-^Luk I^JL? ja^Jl (jj/Lji? (_jlr 2 1 j j -s. 1 1 jjiaLUI (_yJI 
oJlj* (_yi CjIjI j i ii II j^jLji L^J -}jl>^ (jt^' ^Lt^ iSj^tjJI jj La 1 1 Jajljjtj 
^jj_LaJ| Ja-j|j^>Jt aJJt (J1-j3 "-i^p- i«LJjjJI <1>-Ij i nil i_jHSLa (_Ll3 (jj« ^Lil 
(<sJL«J, SjjLij «La_L^lj itJalj-aj j Ia->J I «_Slj_a (JI-jJ LaS ((Jjiiaalj (jSLaI,! 
(j_a dJJi j-j-C. (_yJI 1 3_!j_aj H I j-J-C. (j^La^l (ju CjLel i oil (. La «JJ t(J£j LaJI 
IjJa^iA (JSLljjj jLaji! i-LLaie ui ISLla (Jj^LaJI 4iajL>- CjjLS J^j .CjLa^JjiJ,! 

.4jv^m 3_L^a <til_2jV Lujijjj 
(jL^ Jl^S .^j^iKJVI 3LLSJ1 ^ CUJL? (^1 t f H*< ijjj^a2i\ i2j>L>-jJI Lai 
I "j i c (jj^v^UI (jLi Jl^j iij^\ jJI (_5-L^. Iaxjjla 4jI Jj~^j" tj La «-i jLa_JI 
(jL^>-jJJ dl Ltaiajj, I (jljij (jl jiill La-& L<ukjL>-j jLa_Jlj (j LLa^aJ I (jl .(j1_Lai 
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CiLal i ii U tJ^La- i ujj 4 mi-i i nil <lcj_<_u (jl i lUibg 4jLi^a-JI a! Jca-'n nu Jjj^laJI 
SjucLcuil i_£ji.VI 2 j i m_mjJI (JjL-ujJI /<uii (j-° O^ ^J . 3 nn i ntl (J^J-u (j-3 

jl 2^.L-u (JI^Ls (j-°j-" o "j^~ (_j^-I' 4_JLo^J1 3x.LxJI (_5-<kj i(j-a j_J1 (jjiLiil 31^1 

.(j-\Jl£.L_U 

5-Jl t"r « iiVL L*lI!iJ id nii i nil f-^ol (JJJ^J-II ^'J^-^V 7"'-^-^ J^-^ I (1>^-* J J 
jojJJ i/j o fraJl (J^LaJI <jLaie-i 2j| <"i nVI £yl Ju 2j .«LlLojJI 2x.LcuJIj 4jLv3^jJL 
(JjjlSLa iA Mii i nil 2^.j_<_u Lai . 4_iLajJI 2^.LvuJI ^ La i ul aj 4 Lla i ntl 2£j^v Ll*-i3aJ 
(Jja- i n ij 4-iLiAj-aJl * (jjlA-a "^ '-"^ ' ' (J- 3 " ' nfli) ^omi (^-aLv jLj->- d la i ul aj J^-^3 

. a jj J£ (^ 2<»jU^l | Si Ltui I 

CjVI SJlC ijJLufc (jLS jl 1 1 j j i nt Ijj i in a lj_al ^_^sjjl1\ ttaa. jjjjLlS (jLS JuL) 
x-ilsjl (j-°) 4-jjl o i ii II aIj^-VI (_jJI La 4-2-j j-La j I j j j >.jj (^SLa-i S^sljHa 

Jl^sjJI I jut LJ j-3jjj . j^Jill jU^. (3^^' j-° (j "i Mill 2jjlj (j-uLiS till i uLullI 

5 Jul I i ii 1,1 CjIjJjjI (j-a ^LS Lo.j^IsjjlII Jaj. L^la (jjjLsL (ji (^S^-a-i (_jJ-ll ^JjljJI 

Si _s i (_5-*j O-^^-i-li-^J-i-'-'O SljjJllj i(_gjljJ! pLijjVI (jjjLlSJ 2JT (_yjij 3-LtjjJI 

jLejVI (jL? JiiS dlli J£ «_aj . (^-ilaljVI ^vLvu^ L^-ajLJ-" i aJ Llj|_)JI ^_j"l xaj 
C-i-i nit L*L!ij ii_j_LJe_J (ji Lalj ' ■ 'j'^~ (j! Lai Jiuv 2Jl_t^a J}jLX_a ^ISLa ^1 
(3-J>-J^=-a SjLstjJI (jLS JLSj .(J^LaJI Jaj. Juji^til 4JLi3.} 4-Sj^la -i^>-J f k ' jLC ' 
(JQ-al * f^- 1 ' J' t«uajL>ij1 (_y^ (3 J <ij) la ^jj- t - tT LiJ ijJjvLtujI SliiL^tx-i j y < nil ^1^. 
«1_ljI JLjJI Cj La j I < t u j 4JJL •" J~ flj (jj * ' ^*J^ (J^^?'^'' CT^l ^"' ' "■'■' .Ij 1 "" 1 ,' 
.3JL>-jJI j a 1 a aj 3jjt Mill ^Lc^l ,jjs JSLk aSjj I'lliill ^ IJl=- 

2 1 j "j 2 1 ..La- 2Ji_iola ij^'i/l f_j\r j-ilSLiVI SjLcji! iCjLuIsL^JI c^JL^ jJi! 

2 c j j La " 2 j olr Jjlj^ ^Ir J j < ^> -«■ 1 1 CjIjLoJI J^Lc SjLtjJI c-l Laj 1 "I JLa3 
^^yjfu j_JSLJ^fl ^jJ (^SLj /oJj .Q^jjjCiil Q^^-^m i—JLiJI ^^3 Igj'i^^^/I ^fl'tih 
»l «iU! sQJLu^iJL »l It tl (_>aJU L^jjS (_ t jJI ^_)^j ua-LlI (__>iaJU VI (a^ill iiill j (j-a 
■" J I a (j «i j I <" «i Hj (_^>- '(JS!- ^' I (j 1 -* - ^-*!! SjuLa Cjlii j-;^- C^JiS ijjj^i-l 
Ij-uj'v 1 n Samuel Pepys (j^LijU Jj^ao-o ^L^ LajU^j < 1 650 aLc j^-IjI (_y3j 
VI . 4 j i ?" 1 1 O Lo-lU_"J L SjLtjJI JJJ_^3 2Jl_«jtA ( _ T 3 J<"ii"iI n_gjjtjJI (Jjia 1 "^ l 
(jjj_a^?c_j (2>JJJI SjuLvuV! (^ JuJiJaJI ^_) — all I 1 1 1 1 nt JaLcvVL i-jjj-al 4JI 
I !iU) . £Lj_Llj^LI Lj < j " Sj * a CTS'J ^-i^ 56 ^' iJ^*- (_3-^ AjlaJiJI SjjJkJI <jij 
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J_«_«JI uLc ££*$\"\] tjLAII tjlz. ij\£ jii! . ( j! i m") jjf jjJ! till S3jIjj>UI 

•j~ ' ** **"^ ^ ''J^*-^' j' .' ''"^ lj-° *>^^" lSJ- 5 J' i^j oil* 3_)-£>-i ( _ 7 juLco 

.ililcl i nil <tcl_Lca (2>3j 3_ul3jJ,I plr j 3-a.l i nil plr j liUnl Ij 
CjLjjia^ (j-«-^=> l?-^M'' "'- LA Andrew Wakerly ^^J^lj jj JJI t-^3 -^ 

a\ jJst'k ill «_o jLie_jJI 4 1 '^>J-1 7t J ~» ' <3J )) :4_lLo ^^3 (jjjjjj ^IS (_£ JJI JJ-2J.I 
.Sj^stJ iTjVT «_Jl_La (jJ>£lj 0^ • ' 633 f L* ^-lij .«2LOLU i2jVT J-j-*^- 
jlj^=_> 4 i i ii 30 (_£Jl^ /j I c 4 i i ii (Ji aLJLj ^ Je J i a 4j-uljjJ CjljJaJI CjjISj 
sLoi ^j^lj (j^jj .(jJjJ ^^3 Cherry Garden Stairs «jj/"n dPj^ lAhJ-^" 
■ La 2 1 1 1 lr ^ a j I a ^joa-l JlSj . 1665 aLc tjjiit 7-Ll»-l (_£JJI j J c UaJ I ^Lij 
«Lx-!jJiJI 4j_^_JSLiVI 4-il!L> (_>^a-iJI -ijljj ' .'." ".' ' \) ' "*".' 4^j>.jjJI Cj-3-i) . 4_<JLi!l 

i4_jj-L*SJUIj 4_L»jj^jJI jjJljsJI iSj^ i uSulj Ajc-tae i^aJI .jl Ji£.2l :<_)Lt^>JI /al^. 
iSj-^z! Cr^^ <USgaJ I jj i nSllj ^j mhII i_jLcu^JI . i—itSLI, I <_j-l*Sjj i*_>jJ,I f-±?j3 

. SjjI o i nil aIj-^-^I 4£_^»- <— ii i ii-v I j".u . ..Ij i 

(Jjj^soj CjLa>l i ii U jjjiLlS ( _ 3 -3 5_l1-o-C ,JjL<jtAj (j-uiljj •.'LuJlJl^JI joi^. 

(jl i** *^j oLal i .I Uj cjLcLjjjV! 
(j^_&lj_JI j<uJl23j L^jLvLt^o «_o 4jj^SL!I cjLllilll (CjltJ :cjLlCJi,I <— ii i n->. 

.^UbjLL^lII .oLuLJll ^liliai JjIjl>JI ^Ijitl^b 

I j i hJLlA L*i!i jLsolj 3_jjl3jJ,I (2>3 (j hi nij t-jU , ,.ll CjLvLiola :4_l*£jJ,I plr 
L&^IjuI ifljjLA t3i>^ (1^ Sj^JlIi (_gi (jjj ^L»jI iCjWIj Cjlj^'i/I aIJlJ-"i llljj 
■ im iiLill JsjLJI /«j%jvj i~il ^lull j,_ul <_il i ii-vj ii La S 3 
aIjlJcjjj<ij (j fl i uJlj (Jj^Ij-JIj ^^jIj^I plj-il ?<-J-«->- t^l * ' " <_>"4^ : *>i' JL ^' 

.^Lu^Jlj^V^I 

4j^_JIj Sj^cjJI CjWI plj-il ?S!- < ^>- aI Jistjjj/I «L2j^is /ajLuj tj-uj •.CjIjJ2| 

5-jjl o i ii II (j-Gj-SDI Jlj-ojj 3_i^Ij^ (Jl t~ 1 (^ jl cjLlUjJI ^^a 5-ajij-" . nil 
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.«U-iIaj2lj 
Jj La II i La j La a. JljJljso (jjjljja '.((j-ajJI daxi a) CjLcLcuJI <icLu-3 /sic 

.(Jlj^JI tLa-a. (j-° *IJjjI 

(J-iixjj jj i ii a (_ 7 ic «lLdjL>JI lLs! 2 ■ ■■[ (_gl) (_gjj3l£jJ,l . t-l *. ..VI :<i>-^m 
d U j . , >. ^ cLSj^La uiajt .OL u JeJLqJ (j_u_uj Ol p^" i .. -t i ^IojjlIIj (J^LaJl i loalaa* 
jt jJLoj (JjjJaJI 4^jj(Ji, SjjJiC jjjjljjaj ijLa-iVI JlJiC JJl*-o oLsol ^^3 tLajl! 
^Jj^lj I j <- IljjI 3JljJl>. 3_2j^ia . 3i^a ij j 1 1 ^1 «i Mitt ' • La 2 1 1 {_>£. i_2lj^tjVI 

U^S: (jrJ^tj ^^-JjlII i_jLu^JIj S-u/Jii^JI ^ 5-jjJqJJI i^^LiIt -.dJiitl ^Lc 

J;*"' ■ "t lj ^^-liLtl /_^ ' . '^Ij^Hj ) 1 2Jlj (j ii o ."ill 4Sj^v sUjiIjJ 

Cjl_ALj>tj1 (J-C J- l -'l T ljI (j-^- 1 (3 *" M (J^9 * lljU.ll ( )| , n"v :^jJ5E_uJ1 /qAc 

.3jjI o i nil aIj^-^I Cjutjj^j 

4_j_ojJs 4-a.i-lo CjJlj>-I «Lj_ljJ (JlS i"i? oLsouj ««LLaLSJI 4 i uxiSJl)) j^c tj^J-»J 
3-j_j-UjJI (O-lSJI oLsoLj 2(j-vjJ,l SjjJoJI (J^Li-^n *_o till!} /<ua- i n't! JuSj . 4jJ,Lcj 
Jjjj-La jj^- 3 ^ ""**'" *— ^3-*-° ^-*4^E-4-iJ I— jJLkJ t «L?tli-£aJ,1 ^ji ) £UJt * 7r j i r~> I a . «LjjL*Hj1 
l_oj^e-o (jl£ (_gJJI j-oVJ iSjijLilu ( _ > i>j^2JI s I La c I 4_ul£Louj SjjsJI jjj-"-^' 

lit (^jIIj ,3^1 jJI (j^s J£ aI j^VLi s-^^ o^J ' k>" ^ cr^ rjjLuJI c^ 

(j^jj "^jj JljjlII <ji_i (<iLajij^ko j-fC 4J3^Lc iSjLcjj 4jje-o 4J3^Lc) «L»jjej-3 

3- ^ ^ 'J 3jL?tIij1 ^^ ^-a^L>.V1 ^J o i int a j ^2 1 1 1 JlA jt_*_u^j Jl2^ ti>jL>-j JljjuI 

(jl^ CT 1 ^- (j-^ ,A 2iag.J 4i!l L^aj (_yJt SjLJut SjLallJI (^ 7-LaJjl (jl^ JiJSj 

^jjLtl 3 m ,,itl ati^-^l liiti n-alj^u^U S^ejIJ jju (jL^3 (^jLttl jiaJI Lot 

2 a i .^tl - 1 Lac Li ,jj^Sjj 

(j I n -»-t ^^-3 J <^»"al Lj^Laj LoLLaj JlJJLJ ' J'* JlIo 3 I ini'Ctl l"i i in lit Jiit 
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>ji^ 1 jj, 1 (^l Lai <w ifrl aUqJJ I 1 JJb jju /cJj . «Lj_cu_iLtSJl /. ^ i --J 1 la (_y^"J i nt, 1 

1 j"'_'l c 4-j-a-Lc «_uialj^ Ju*3 CjjLS (_jlll niiLillj CjLlUou^JI (J!La n_fjj>.2l 

£•1 JljVI >J>^J "^W Crlj^' 3-a-L»jiaJI I /j'ljU-^ £-}LcaV1 4^j^- oljj 
C^el^j i2 i Mji'sll 2UI , „ (jj| vj (j-a (_5X.L1la.Vlj |_g 'I .^".aVI ifjjl 1 ntl^j^soj 
4 ifrl 1 n II ^-jialj ?<i oj d ^*JJ j^fcl_ala]l (J^>- CjVjl 1 n"ill (_p ,»Lal i_ iLJI 

4-utIaJ 9, ) & jjjU'tl 4_lLic iJjjLS .CjL_uiau_>Jlj joJjJI J^laj *_a ^ 1 nil Js i"7i_) 
(j! VI iCjLalj^ejVI (j-a j_uSL!l CxjLcj ijjjjljjtjl (j-a jjiiSLi C^a jJajjg I J < Ijimi 
tLLalSILa <Ulu> *JJ-^ J '"'J '''''* f-jLcuJI (jj-^l ^"-^ f-* ^J^>-l 4-lLjjiJI oJUfc 

.«Luu_y-uiIlj 4_L»-LiLiJI aj1*JI ^^S 

(j_jj_j_! j<j_,_uLj i(_La2l (- 1 c l^piSLiI ^^ 1 1 < j 1 c Sjjill i>Juk ' " ■ La jjj I jjsj 
'"■ 2 jia (_ylll 4jj g ni «_a jsjajjiij JaLujVI Ijuij *( 1 727- 1 642) Isaac Newton 
(_u>L3 (j^s ijij^- (*JL«S (j3j-uJ I'm 1 iij (__A!I S^jjU , ,,VI ajj ,^.tl ^ uSIajj . (J5L2VI 
jju VI jLc 1 -"^' 4JI j < i"ij V (jLs 4JI «l>-j jd i«LlU3u_>JI (_jSLi>JI 4-<-uljjj 

(J^L-v jLajl (_ T 3 dJ-a^-il LJ-aX LjLcujI (j3j-U jLS jJia i4ial ^j" 1 ul (j-a CjLcL-o 
(Jj^o 5J| 1 11 a (_j_3 }Li_a (J<"n"il jjia . 4_lao-<JI cU-Lflllla «Luu_^-LiII (Jjl 1 nU 
(_,JI (j.jL*Ji,! (Jjjj>o (^ i«LLa (j-a (jj-uLuijSL!! (_J_t£ Li£ 1(__hujJj ijji-V (jjm-a 

2 aK-l (_>uU=J (^l JjJoJI Jjj->iJ (j-jJI (jSljiaJI -iLxjl JjL>. 4_&Llj i(_^iJLll 
JL=c_a (^ MJj^O __Jj| JlSj .CiSjJI lilli ^ Utli jL^ (_gjJI J-aVl iSijIs 
(j-C: (jU,j_JI (__^3 l__M^a-C -i-iLitlJl ^1 3-J-bjJI 7-^L-oVI 45ijs>. (jc plajJI 
i> J= 1*1 1 3-tSLLX I 3 J « 1 *»• U I 1 nyij joj (j-aj Ij-UjS 1 11 <ij_p (J^L>-j .r'JjjM^LS 

t I La * rt (J * Ml LajLjt£.J . L^.JJ (jL£ I 1 j rt 1 >l Lga^Jl 1-L4> (^^ /■ oU ll Lt<j r t- J I 

j_jjj_j t-jjLa-jJ 4-jLi jj «G-3j (j_a j_lILSLII J jj i4-Lo-«JI t-j_>_ca » i-Laa jjJl« 

.31^1 

SLpJI (__ P 3 4-a^J.I *-juus\^X\ ^-J-a-a- «lj_>_LflJI (_ T 3 (j3j-U Cj^ja-i i".lo i"i Jl^j 
4-lx-SJI (J-jlj-LiJI IJ-iS 3Jj J 1 ",' (ji* ^jj toJLtl (Jjl 1 11 U (_Lv>- Ji^J 14-La^-JI 
4JL0-C I (__,lr j^Lj'^I jui j^J^i LxJT x_aj . (3j-a (Jj'i/ (<iJ-l L*ili (jK La lj_u£j) 
("1 I 11 J 1 (__r-4^ 'lO^*"' ^Jv' ^."* L^La-i V *LJJ Sac sLje-uj CxjLS (_ t jJI 4j-U31j_>JI 



21 



±±sJ\ 



.(_£.} L»JI julL JaLJoillj pi JlJ^Li 2_!ula 3Lp- J^ 1 (jr^ 3JanJ (j-a ^^^1 

Plato (o^aMst) L^jjifjj^ifi. (jL^^I ^Li^JI 3jn , „lnl1 3-u,jj!I c^JlfT 

. 4-tiiij i"i aj ^ i a 3 1 I j a jj_a2 (ji_iilj_i pljQjLj 4-ua-ua ->" a i(ju>J! dJJi (_y3 
(jjjJijJ-LajLi I /pi ■ >■<■■ I j j .".i jj-a (jLSj Ellea « LJjI » (_5 «L-ujjJ,l ojui Cj^£j-«-!J 
7c_L=ej-aJI j-iSLilll (j? ^jlz. (jLfcjjJI ^^3 LxIaI (jl jiil! iZeno j-yjj Parmenides 
i'it j uo I ^^JLllj i LLiLjfcJI ( _ 3 -3 «Gjll1I (jjjLiLsJI (_v^aJU (jx. g- 1 V" 1 (jl i_J Lajj 
•.(jji J_LJ-LajU (Jj-2j M^-a-3 . 4_La^jJI LuJL! (j-a '«j-^ Cj^Sejua] L$JI «L»-jjJ 2_3^J|_a 
.« JL>-!^J!» (_£jj-u J^-JJ 2f 4Jlj isLla^liLa 3^-3 ( _ t j* *j_uS ^Luiul -i^>-J S^£La (jl 
.((^Lui^lnojui L^JJLijd^Lal)) LjJLkia Jl^-jj V <GLa idl!j£j-a^l jl£jJ jl 

. f.\ \ uiVl I j xa » iAJ (j^La'i/ JJjLLc: 4>L> }L9 «Luil (jJLufc <j£j *sJ lila 

jj>- V (jlSLa (j_a lijj^ejj (jl (j^Laj ^Luiu^l (jl_l J I iTir 21 1 (jl (jj/Ji-LjLLajLl (_gljJJ 

.(aij jjfc jjulI! (jl ^yl^. LjLajj 40 Jl^-jj 4JLs i4xjJl2JI j^L-all <_. mtj 

JLSj (ISJl^-Ij (jl_Aj_jj < iuSLj jcJ I jl_a_La i(J^»- ,_, I c (jjjJ_LJ-Laju (jlS Ijjj) 
(_^_Aj . I g 1 '-^ * J-i^j OLqJSj (_^>- Lx-ij 4(J^_a1^_aJ1 QjJb (j_a (jLul JaJia 1 (1 1 <•> j 

: (j-G-J Li! I (J-GjLulII (_ t 1^. Jl«j-»j 
. \js*\j (Jj£Lj (jl (j£-«J V slj^-l <tl La J£ (jl - I 
ij-ajjaJI (j-a j-jSI JJjlII 4_uL^J V <icjj3J*-a (j " j '^'"* j_p (*^=->- (jLS I jl - I 

.4jL^J>UI i^jLuj 2^^>J,| oo^J ^yKJI ^«JI (jla 

I 1 g-ul JJ CjI oKIu i_jii!l jJt I 1 fljjl '.(j^ j j 1 nl «UiiiLa ^_i£. (j-ufclj-JI ojui (jl 
(_j_2jj (_*J_)^e-ll! /n 1 n->JI (jl (_,i^. J-yj (j^-^'^h 1 OJ^ '^J-!i f- ^ .uajl^pJI (^J^- 
(J-l^-I ^ . >. a I cLa) L-t-j-Io-i ?ljLc (j^^-L O' O^-*- 1 "^ '-*i> JJ ' *'^ c - o'j iLj-JU 
,- 1 1 , >. a I ~ 1 1 eJ-tb J Ja^lj . Li^j^. (j-a ^IiS I 2 I a S » a (j-\jilj_i (Jr it (o\ asel ■ uJlj 

<tiLa i^l^JI (^ -" j 1 •■ (jIUi jJ '•(_ t 1j La^ Lajij^j (_ylll - j • ail 2 ■ a Ja I '" ^ ^^a 

V Vjl .A J i r -i j i "II (_y3 j'Cii'ilj i(A l^'a mil) SjJi^t^ 2 U ^ \ ^J| J .^_. . .. 
tiJj^t^j (jl (>SLaJ V ^f <La (jLCa ^ (jL? lil VI ^a^uJI <-4>^=1j o' U^? 

V Lj-jLj .(jLSLU ljufc (_yi l^j^j-j^ -i j i "II ljufc (jSLj /<sJ lil (jl£La ^^ - j ■ ■■!! 
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(jj^£ i_£Jl^ p I f <ji_<-uj I J-l I (j-u Ij-fJ^ Vjl>- 2 i a SI " 1 1 ojui CjjIj? JlSj 
(_j^Lj,|j djii i nlq CjIjLjjlj jajjiLill (j-o L&j_lCj <i£jj>JI (JjIjso j<u Jul! . SJjjla 
(jLa i Aristotle jt~ uijl oJLuJjj Aquinas <jjjLyj£l (_glj <_. m-gyj) . ^^-y-i 4 j A 
. (2^jl>. ^ ^JLJI iiJj3 4J| ^yi*.^ i JjVl <-dj^>J.I yt 4iJI 
cj! o K tl fj I r /o-AjLSLal ^^a 3_jjui2iJ! <L_ U jj L U <_jUe-colj j-yj Ju^icl 

SjLclj <_ayjjiJ_ll (- I c aIjjJI (- I c ' • LaJu -i & i j j >. <Jjjl£La , I j"'j i la aj 

jjsj .3_i£.jjl3jJ,l (j-o <jJLi. 3_Lflj^sj cjIjLo^. aJal^tl (^ Ljl^ ^ jiill i jj^jCLJI 
Francis ojSLu (J "■! ' ">t>-^ J-*^ (jp'-""^' cj-'I (*3^*-" lt^ J i jLj ? t " ^Laj-aVI j£jl 
i3_jj_lL2iII 3jjjjJ,I t?^*-^ pl r fpUtl ^ < a 2j jl j<si>J,l ,j-o (jl£ JJaj .Bacon 

3-Jl laJ I ^lii_o (jj-jj-j-i 0j_SJLjI (_gjdl) (J^lSjJIj (J-LbLiill <— )l i n> <L>-j jJLs 
. jjjj L$J t_j2\ (_yl!l -"J i "tl 4-ia3 Lul ( _ > l3jjL<JI JJ£. 4_u^3Ul!I 

3JLv <j-c JiijLjtllll ^yl^. SjjJLtl LlajJj <uLa itdJj /<u i a-& litjjj ^llj 

•» j i aJ (jl dj^sli- 5j(j i aJ I '< . ..AiV T a , n i Vij i ' J^ a u-"W-^' * ^^i?-™ -i J . ..tl 
SJljJl^v CjI oK ^1 2jI r-Lije-ij . J-yj J«-o J m> LaS < J i uJI (jlSL^j ;j-< « [a a 

1 i j I u ^ (JjSj LoJ_t£. Lajlolj (jjo-dll I (_*^.^illl •»■ j i aj dJJjijj ,4_Li23 CjIjLi£.j 
Lb^L>.j . L^a JlJt'i i ii t <_£j_<_u 1 _ j jJI Cj I o IS 1 1 I aj i u-a 'Lx_J^I s i_ojjL>j -1 l^c I LLa 

^1 (jL&^j ^j-* L^J-* ^3^^*^ ^i-^J^ «lS_lx^3 ^j i^LaHj jj^vjjl ^^b j-yj <; LSjj_Lij 

^1 g mj| 4hjs** 4j\-lmji 7tyjLL) ^j U"m ^ i _ T jIi (Jj ^jjjjJlJ l_3jj_u LbLb t Jy^-J s-ijj^u 

. /_] L>J I I J » ■ aj l^c.^Ij (_y^>- J C^vjJa JlJLo 
j^jJIy 3 jLc -i j . ..tl I j « u ~n j (Jill 4al i iitl (JlLaj . (_ajjL»Hjl ^j^»; J (Jjl I Jy-i 
Ji^ (_yl!l) Ala ' "j"'l I dliCj-iM (jjSLla it j-ojJLi 4-ii^. ^a (_£JJ! (j-o>!! (JILajj iS 

2 "j • gS a 3-CaiaJiJ I 4^1 i M o It SjjLu,^ (^j>.V lIx^j (j-a jjJjJ Ji^j «QjU 03^ 
J_Lc JlijLjey La J-Aj i3_c.jjjJ| O^jij IjLa iV = s/t (_gl j^j^UI (j-oj-II (_yl^. 
2-g.j i nit v j 3_j-j| JUjVI 2-c.j i nit u _i j-ojj i-flj ' n'^ itl^JI (_y3 (" j ' " 3^°1 

,3_;5L^I 

A d • " II < d 3 j " ) JLjJlI£.j t > d L«aJl f-J-jj (jr^>" ^JjJt-co jJ^Lv <J ' <a a 1 u ^ p TX" *' ^ 



2IJ 



±±sJ\ 



(j-a siljCLiI SjijIjJLa 4_Cj_tuJ JajJLcuJLi IJijJJ 4-&L>ol j_ujuJ Ij^'nj cUaadl 
^^^LuJl «ul>. (_ T J3 4£.^_cuJl ^-j-*3 (J Jjla (J^Sj^ . «\_Ll*_« /. o lac <3-<i : i3 * UJj ax^JI 
jjI^jJI 2JLv (j^ 3-g.j i nil ^j-«3 JjljlI. LjjLjtA (IjlcL^s -i j • -■ 1 1 (jj£Lj LajJ^.) 
(^ Ijl^v 5 ta-i ■■■ • <l cjIj_lJi1!I LiLuil lila . (VjLi ^uJI (jjSL; Lojti^ ^1) 

S.ulsj'^l 2_uiL>JI (jl LlLJSj i^I^JI 2-ajLiLaj 7"Lj>" tj^- 3-»a».LiII j^iiJI Jj-K-o 

M d-L^3 ■*■ ■ ' *~* J ^-^>- S J * ' *~* ' I *LtJI «LC^_tolj1 ^y£>[jLi\-i f*^3J (_£ jjl (J_«lju1 ^_ 3 _A 

a I i n ">■ ^1 9j\ i nl (2>c Li-& Cjjjtjj LiJLa ida^j^JI Jiic 2^.j_cuJI ojla Sju^jj 
pjl i n"1l I J^Jj .d.Liisj'iil 4_oiL>JI 3jJ3 j_oLj C^j>o lj.i-1 I Uj ^ , ,. i U ^ , ,." (_jj| 
(JS «Lj_iLLll ( _ r £ LoJuS 32 _i jjjjjj i2x.j_cuJI «L<i-i3 i_y*2 a J J^>J «Gju «L<i-i3 
C->^J tl)^ 'C^J 9cla-uj (_ T lc ^>->-l ^jJ! (jlS-« (j-« «L<i_LiJl i>jLjfc ^-lilljj i4_uLJ 
. g j-ojJLl 4_u^3j2 I «Lu jLaJJj 3. j-ojJu pjl i n"ll j-aj_>J i LoLxj 5^£ <"< i in! 

(I ji nij) LJjJsLi jl Liisl i-l!^£jj (_ t jJ! a I i mvjI aSjs>- (J-lL>o sLjejIUjj 
(i)v = u+ a.t 

(ii)s = u.t+^-a.t 2 

9 2 

(m) v = u + 2CC.S 

CjI o K II (j-o 2^.jjjj*-o 2-aLc 5 ja ■ aj ( _ T J-»3 calculus «(jl j i n-»-)) 2 <iK (jl 
£LcaL>- ^Cj^st-a l j r c CjJlxjjj /tJL*3 (_t^-H JlcIjJLIIj CjLlLwiJIj ■"" sella <^<t Ij 



(_£JJt «(_j_|L»J,I (jl J I n->-)) Lol .^Jj-X-a «G_lLj J^clj^ aI JlJt'i I nU l(JjLcuil (j^ 

(J-»-l (j_o ■» I '^«_' ^1_3 l_Ljl_«iLS_lJ LuJ^L>-LlJ sLlajjJI ujLl>- l _ 7 ^ <La JlJ-"i i ii t 

L^jjj iLiaLjl^.1 (jjjjiJI i ajajj (_gJJI j-yj I jU .r, , „l ^jl\ 2 . ; U , ^ 1 1 2JL>JI 

3JjJl>- (_ijjL«3j SJjJl>- JlcIj^ (_jJI r-LijeJ LuLs IjlSjkj 4Jlj_U3 «Lij| u>j£Ju 

tii! J Jilo ^'^ (jl .""">■■ (_j-!l j-sljJI (_y3 r-Ll=-i LlJI i_£l '3^^- ^ L" - 1 1° ■ a ^ J 

.(jj^jj «LcJiHjI (_gjjl 
ijjjjcim yo yo jjjj-II j-*J ilP^rH (jl .' ' "**• *3^ L?' Jua UVi J^* - ' ij^- ^JLiA 
(J^>- L_a^ol_a «Li^^1d Jl>.| l£j I i n t -ijlj-a jjl)- 56 -* K3Aj^ o^S^ Cy^~ ^J" -1 ^ J^j) 
(_y3j^JI i_3 ji^ 4j£ (jSLaj (_)S uij >j-ll JJ jl y j ' ^> I (_yJI JjJ-Jila jj>-VIj j^>JI 
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<j-oj (J^L>- "y*"'* /j I C liJj^tjJ jjjjJI (jl j^jlajjii! . («GjLc!j oLsol ( _ T 3 



: (jjjL2iI » i>»a».~ L*Ui (J^li- «CSjj>. (jij ii_jjdl! 
S = t 3 - 4t 2 - 3t 

(jl (Jj-2j (_£j^>-i SjLuLJJ .(_jj2l pjl I n"lllj «LuVI <lCj_cuJI (j£, [j-tb CjJiJSJJ 

IJlj* (jl VI (^-i-i^aJ I (_gjl 1 11" 4JLcj_<ji) hjj'C 1 nil *-^3J (_,-3 _j-& LlLlS jjjjJI 
LoJii£.j . I j iii^> (j-u-J dJailll dJJj ^^3 4^jLjiJ (j2 sLuL^jJI «QJL>- (j-ujj *_Li^jJI 
«LjJI JLl*3 <iJaLL> (j^liej J l^j V 4Jl3 1 tUaA) ^_,JLc I (_y3 ^iiLo J-^j ■"" 3 ' " IJLJ^} 
SisJ-a 3JL>- I J IS Ij 4-jL$J (_,JI (Jj^sJ 4Ji 7r_i_-ie.ca i2 j 1 11LUI 3 La se 1 1 1 (_y3 4^jj>JI 
(j3j-U i— 1 1 1 n->- a\ JLJejj-uU («LuVI) 4-LkueUI 3x.j_cuJI 4^13 -5L*jI (jSLxjj 1 U5a 

j_l»hJI (Jjj>-a (jjutj UJl (_gi ijj^jJU 4 1 1 ii'ilu 4_al 1 11 U (Sj i~i t tix;L>- i(_,l iViLflUll 

jjLa -§_ 3Ja}L»JLi Cy lajLi 2 La ■ uj j 1 1 3_C:j_uJI (jl Luj Jl s-.'.M I ^k — ltl 

l_La>) .((j-oJJJ 4_uiJiiILi 3^Luil (jiiio jjij) _55 ^jLuij a^t\-»H1 icj^l 

dt - 
(Jj^sLfllll i—iLjij^Jjjjjjj jj-aj (j2 (JUJuil SjLlSJ leibniz (^jjJjjV) j-oj ,* JlJt" 1 n i 



(_j_(JUJ . 3JlXjJ,I CjLjVjJI ^Ij^-i (_>^UtJ (_5-3 VI A jjsr~ 1 n" JlJ(3 joJj l(jVI <"<lo iti 

Ij.Ua (J -ii\ I Jo. 5j_u^iiJI A^LJll liiJj (jjs SLLastUI liljj ^ S^j^JI (jl — 
<Lij_>Ja «Lal 1 11 1, La i(j-ojJI I JJt (_,lr 3 «j , ..*« Ij^ j j,^a (jjaj J^L>- jJjjJI 
(jLufcl_LL« I o ^ >l (JLfljj) t(jl ) ^ "~* I ' "J I L<^_c£jj (j_a^JI luSa j A ,^.11 ^jx 1Jl>- 

• O^^ji (> 

: (jLs jJ lil .(_jl i^>LalJI (j3j-u i— ii i n~>- (_yJI (J Sj ' ' i_3jjj 4-La^ll I eJJt Jti^j 



v = _S_ = t 3 - 4t 2 - 3t 



•.SiibLilLi Jlj>o LJLa 



V = -^ = 3t 2 - 8t -3 = (3t +1) (t - 3) 



: LaJtJl^. j jjLal] (_gjl i n" (3-iIa3elll) 3_uVI 5^.j i nil (jl (, <tj I jufcj 
t = ^jt = 3 LojJii (^1 (3t + l)(t - 3) = 
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:jji (^Vl pjl i ."ill (j! Ji^o <=>,..*> i-j^L-uaLij 



dv _cTs 

2 



dt dt : 

(j-Gj-o 5^1 1 .1 U (jl Sli ui| j| (j^jJL! 4 1 1 iiitLi 3^.j_tuJI Jjl 3j ."■! j «ui^. J ■ a ~» ■ j 

Ll<_ij3j j I a a = — = 6t - 8 j-* jij-JI pjl i n~ (jLa I JSL&j .(j-ajJJ 2 1 1 n ilLi 
dt i 

3-£:j_uJI I o^/q U3^ j^t' jl"k-»ltl Lxjij .t = -— jt = 3 4J3>L»JI flJLfl, 
1 

. t = LajJ£. a = -10 j it = 3 (Jj£j Lojii^. a = 10 J>j . . *.^»lt SjjLjtA 

I «... A » i «_a (j^a^Lco 03^-1 l£^3 '(^«Ljj»jI 4ajJlJ! (JLjjkj Li-A Li_'cS.«uj) 

(J_oLi (^^jjlj (j< i " J " I— lS IjLa . L^lolSLi 4^aiLil (J^o j-yj l_P-° ~j ^"^ 
(j-ojJ! J-t£. j^loI I (_gjl_cuj <1cj_cuJI <jl I i«ajl (Jj- i .it (jl LLlLlS ij-yj «U_iiaJiJ 

10 LjjLjla JjjLi^. pjl i n'lll Q^SLjj iS-Jj^'^l LlLlsIj-o *Jlj (Jj^ 2jjIj — = t 
\-q±c fa^tjjj SjJIsLij S^j^JLa LJLu pjl in'ill I jla jLs Uj i3jjllll ^ aIjlsI 

Mjl 4_ol_oi (j^-J («-! «LJI J j a J-tJJ '^!-3 J-^J lS^' UaJJI Lol . jj_jjJI JlaLu 

4-j_L*ji]l <ic.j_cuJLi (_5-cJ>3 (_yl!l «4_u VI <icj_cuJI » e\ mo 1 u La I Jj a jr!-*- 1 ''-'^J-* 3 

. (jJu^aJI i _ T 3 4_lALlL« z 6jIl2 (j}L>. d LuoILd *JJj^tj_« p i h'-kj 



yj xj Tr—pe-i^a jjlc n i^-^>- (x + y) i * I j S. a a 3jLo (j-o ij_<u«_ll (j_o (jj^ uuJI 

3J2JlJ JJJlJ>JI *_l_a_-v 1—iJJ^lILl l_jHSj (jl <jS-<J-! il . (jVj^JC-O (JI^JlC Lufc 

La t_u«Jj <jt£ .3jjfcljJ.I 3_mJ t_jjj CLa£ I jl dlli ^1 i»-U>J! Jj_u LaJjJ 
(jl /_A L&jjj^s Ja ■ -y [^ 4jj(UI ojui (j^ i_2Jl,jJIj . ((jSi all I J SjJaJI) /, o i n_) 
LoJlJ^. 3j La II <= l->-J C3-^- J Sj • "" (_ 7 ill ^jiill JJi^. filial (_yl^. 3-<k La jj^>-> 
mJJJ! l-j-c')\J\ c-i Hi's j (jl ^ytxAaJI (jjj .SjLxlj 3jl3J 4jJl2J » Ua |0 (j^ojj 
. LjjjJls. CjVLi1».Ij 4_iSL«i,l '"'I a^ljgJI I 2j i u-a i-3jJ>J 
(_jj| H j j i" ~) du>) H + T j_laj>jJI a! JlJt"ii iiU 3JL>JI aJJt (JlLa-! jl (jSLajj 
l_Lj_aj jj 4_j| tcl^I^JI (j-oj • ((_)jLaI]| 0^>-J JJl£. (_jJI T j ^j LaJI (>^>-J JJl£. 

liLa .T ^gj-J^lj H I o alju-j : Ja-2-a (jLluLCoI dJLi^a .5jl>.Ij Jl^j Sji^a 
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3-1^ Jlvjjj .HH, HT, TH, TT 3.&LJI! v^jVUJI j^j a2J _"-ka LLloj 
JLs^jj L«-Lu TT /. I c J j i a a 1 1 3Jl>-Ij «L2j^Jaj HH /, I c J j uaseli 3Jl»-Ij 
i < I j < a ^ ^J| LijJij I jLa . Jl>-Ij ( _ > IlSjj 3Jl>-Ij SjJs (_j-^- J J i-aaeU (jLL2jjJa 
4_LSLx-l! JjljJaJI isr Lc Jjuajtj 4jJLSJ! j-kUl JJlC jj* II t£*_u>. (H + T)" 
IJlSL&j ^j" S-Lil jl 5 ) La II jj J la Cj!j_a (j_o JJL»_o JJlX. /_ I c ^J a ua-JcJJ 
SjJa (^ LJj^ajJ Sj^Ij 3-Sj^ £>! LiA (><i g u , n'tj .(H+T) 2 =H 2 +2HT+T 2 
JJlX. /_J| ) J uuk 2 Lufc (_,-Aj HT Cj^1_oL*-o Lol lH Cj^Loljla (_,-Aj £yuva 
3-jJ a I II » La 2 1 1 JJLc u.}j jl^ . IjlS-Aj ... ( _ > IlSjj Sjia u^C- I Ilj Laa. dilj-o 
» U a 10 J^vf (j_a LHJLv j^) iiiSLJLl v^jVUJI jljju j-u^iaJI <j-a £_u^5^ 

.(3JU. 1024 cdLA 4jJl2j 

aI JlJcIL-uLi (cj^LaL*J,l) oJLfls f- La »~j . (^ mi ill JijJl>. (j-o JL>- (_p JJX.) Cj^Loljlil 

(j_o (j>^-° t^-i^j ^ i SJI JJ£. IJljJ <U3j ."Pascal's trangle « JK mLi <±JiLo» 
q< «-2j (jjjiJI (jj^JjiJI pj^j>J, ujLuta sLlsLJI I tLLaJl j-lgxIc qjz jj*alc (_p 

. 5 if > >5 1 

1 6 ,15 .20 )l5 >6 A 

1 7 21 35 35 JSA x 7 1 

1 8 28 56 70 56 N28 ^8 1 

1 9 36 84 126 126 84 . \?6 N9 1 

1 10 45 120 210 252 210 120 45 M0 1 

jL di!ij iSJjgnit (H + T) (jJjSLio ^ v2j>LoL«II Si^IaJI JL4 ^ La »" 

(jl Uj1> ^jij .T 10 aj HT 9 ^^^v loiL^j ...h¥, H 9 T, H 10 Cj^LoU-o £y! 
Ir (j-flstjj.! (J3^J Ldljuj ij|jiC2?l j-i£f jjfcj 252 La^JlC: H T i^j^Laljw 
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CjIj-o 5j 3j-Ld ^j'j- 5 (_ji£. J J LtajJ I f-^JJ I iil I 000 (j-o 3j_o 252 (^ <_j!jj-3 

.^L&jJI /_i jj-i" 5_ul£Lol 2 Sjja, lII 43jjlII /. La »" I JSL&j . 3j_a J£ ^^a ^ SJ 
4_L&^o a JlJ-" i n"t . SJaLJi j-5^1 _^*-> (_^Lc ^L>- Vu "AjJ-* '*-*t!-** 3 "^"J' jJLs 

.CjVLjJL^-VI SjjJiJ fj^S (jj^ljjJIj Jj-iLpJ! fj-ils^ fj^S SjLc ,jJjL>JI CjI j 

3_jjJL> » La£ 10 (_^o^J LoJtJl^. ((^jiiiill jl) SjJaJI -3^>-J (j-a JJi^e-a JJlC (_,i^. 
^Jj » — ■ — — 1 1 cLSjjJa jjfc llHJi- 1 <>^>-j< Lo (jj jSj-o 210 (_gl 3j-o 1024 sl^J! (_y3 
(j_o Ij-J-j-^ 1-iJ-c (_gj^>oj Lh-^ ^L9 Jl ^? - ("s-^J- 1 O' OJ- 5 t^J^LaL*il aJJt j_J^- 
sdiLo^l j-^£- (jJ^J-i 'L2j>L5 (J^-jJ (jl (J^jj/2l (j-aj . Cj^LoLti! ' a lujS 1 1 CjLlLajiJI 

.(H + T) 1 °iiJjSLa J 9ili^UL« L> A*j jL*jV 
'• ( _ T lj Lii /- La »_' H ^LoL*-o (jj 

10x9x8x7x6x5x4x3x2x1 

= 1 

1x2x3x4x5x6x7x8x9x1 

3j_o Ir^l (_^3 ljj-j-II j-tuSL!! c_<^SLJ LoLa (jjlill o^>J! J-oL*-a jUej^j 

i a.\ aX I J lLj • " J II (j-o (_L£ ^^-3 <j-<_4_<JI (j_a j-Li.'i/l JJjJ! 4_Lo i_2 ji^ejj 3_ulj 

:H 9 T J^Lta jjp 3 la^Aj 





10x9x8x7x6x5x4x3x2 


= 10 








1x2x3x4x5x6x7x8x9 




:H 8 T 


<J_«L*_« ^J-C J J ' -^ **" i J 4-)LiIu_« 


i*Jt> 


3_lUjl!I 


JlJJUJ 




10x9x8x7x6x5x4x3 


= 45 








1 x2x3x4x5x6x7x8 





ma> *l Jl>. j i uSJI ,»LiLa /^ i_jjSLi LiJLa H T (_LaL»-a -sLxjI Jj>> LIjT ^iio 
.(6 ^yioLc ji i^yioLc 6) S^Lc 4jo i n't La \jjtj 16 {,"■>» a^.^.Utl jIjlc^I 
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fcjijjoiJI Sj9jJI 



1x2x3x4x5x6 



o5(jJ| LjjjjjjJLJSVl .iljLfi.V! t_<^j/<u i 10 JJjJLi t.t w'a.U ■ ... tl ^ \_a\ 



10x9x8x7x6x5 
1x2x3x4x5x6 



jj^j (_5 JJ! ^jjJI (_,!£. Jjj-^jti! 



10x9x8x7x6x5 10x3x7 



1x2x3x4x5x6 1 



=210 



(j-o da ■ ■■_■!! ^i IjljJ tixjp- (H + T) J Sjjs ij^' (J-° 3-2j>kiJI ojui jt_L^a3j 
U* 1 H 7 T 193 J^Ijw (j.t^ '(H + T) 200 LbjJ q^^ ^^ '(H + T) n J*l <>a n 

200x1 99x1 98x1 97x1 96x1 95x1 94 200x1 99x1 98x1 97x1 96x1 95x1 94 



1 x2x3x4x5x6x7 1 x2x3x4x5x6x7 



1 00x1 99x33x1 97x7x1 3x1 94 



2,283,896,214,600 
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^^aJI 



^ i n "*J1 1 J~Jb «\_Gl *_a 1 J^_Ld t-d^tlLa *i i n-». (jjS S^jJJ,! S^JlJI t lu/Luj -2 

. (F = ma JS ifUb S^Lc dll jj j^^jj) . «LcjLcuILi 2 jai i a " 

L^Ji (_yi-c J-J ijj-^-Jlj-S L^Ji (_yi-c o-"-^ iXJ^c-^' oJUfc ilHirH j*^ ^J 
^_3 L^jLjjI (j-o ( 2^-*-^ J '^^O^? (j^'j^ i"' i njl L$JI JiTir 1 JiJSj ■ (ill! ol i ii a) 
(jjJI 1 ^ii3) MiLa (Sj-SJI) <i-j_L*j U (_ajjL*l]l ^Jl t-J>sl (^ UJlj tj-OiJ.1 
(fjl i n"tl)j (pin->Jl ^SjUl 3_lo£) (3±£LIl)j(piii-»JI 4%jj>. j-juJu ^ (,,1, n" 
^JLlI flj j >.3j| ^jAjt-l £jx\ LxjjJ 'lJj-^' '^^Ll (j-° •(3-Cj-"JI j-j-»J (J^-*-°) 
t_!^£l (jLuL-i^ (jljj>- VI (jUjjLaJI Lai i^^OJI (jjjLoJI CiLul I j~U , i,| jj (2A-«-i 

•.j^-VI •" j la « II 4_al mi "S I (j£, i_jLSjJI (JJ3J-1 ' a iSiS i ^ i •■■-" t_iLjSLII (_5-3j 

: ( _ 7 1j La ^Ir (j -» h (_gjJI aL«JI (-jjoJI Q5JL9 

1 Jij_Ld 4_u_ul_LLa F a^JLi jj>- I ^j i n-*. <_p * )Jl»_j ^jjSjI ^^JS t_£.}La *sj i tt>. (J5) 

d S-SLcuil J-J>a *_a I m'Cr 3 jiiiLu-aj i(ml, m2) ^ oj ma-JI (_yibS >ljL»- *_a 

: ( _ 7 1j Lo jj-ajJu dJJi i_jjSLij . I 1 j Lu 



Gin 



1 m 2 



d 2 



4-£^ 1 ( u 4_j_3 7~j-lm ^jjS it L>-!}^_c_i ^^jj («j-uj i^^La.1 <>Juk a! Jl^"i ( nUj 

aI 1 ii-val )«_L4J>Jj r I i>iAtl ^& QJJ 3ijL9 •» j 1 aj I jUa-i Lajlj u^>jz\ (jy^Lc 

4_u^,jj1! 3^>.L>. V 4J| Q^jLLi j-^I (_g JJI) Laplace (j^^LiV (j.i'Cr ^Irj 
j_A 4JVI j] (j-J3-;U Jl2j£.I .'S'a (^gjl 1 nil dLuKjII j_i ...A* ^^a 4JVI ^^>.j 
al IaJia /j ijSJl a Hall I (_,!£. <uii3L>J,lj <laL>-j 03^-" -"^i naj 7"J-^ i_^ ( _ T J-uLij<i 
i^jj^Lij yjll ^jV! 3i>>,u11 (JjVl ^j^J.!) 4JVI ajS JlUj . Kjj-JI (Jj-uLZLa 
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fti .;' l "3.;' 11 * Sj9jJI 

(_^fl i-r'ilj^UI 3-£j^v lr ,U al -»-.t (<t!VJ L^cJujI (jjJ!) <LuiL>JI 3jJ3 *_a 

j_a 4J2I (jl_i <LLjUL1I SjtjLfljiJI ojui cJj i,j-ojJI (j-o (j-u^S •^ JL ^3 • L^jIjL-u^ 
<IjjjL>u Kant - Laplace «(jj}L>V . (JjJL£» I j » ''--j 3_i_u3ji *cJj*l <-dj^>J.I 
j^c 5Jjj 1 11 1,1 L*Jl>-j ( _ T ji «Luu^_ui!l i_£jJLJI (jl (_,i^. '"' '^* ' il ilAjr!- 1 <: ^!-*^ ^ >^ 

CxJL^ i_aj 1 nljiill ij\j JlIs i2 j 1 no Mill <tcjjjj>JU 3JL>- /Jaj .<_^lj£Lll 3£>»- 
2_*-jjJ c^JL£ (jrJj^l 3£j^»JI jl ( o*j Lo^a (j^^LiV «loJl3 (_gjj| jjinA'llj) 

4-iCj 1 n II Jj^ajj . 4ijj>JI 4_lO JiLzje-il (jj-iLJS in n-fcj !j-jjj «GIjj.3 icj-i-u 

4j*-uj Iaj-*J <— 3Jl2j 3 j 1 j j 1 a II \&3cjuai | (j-a 4jjLjjJl (JjSLII «Lj£ (J-*^-! J^>- (_j-tl 

Jj£JI oJLA Culiaj liili Jjj . (Sj^jJJ S^jLkJI SjJLlI) SjjLJ! SjJLlI JLjIjj 

.(j n « Mil l J_^»- LjjjIjjj ^^3 j o"i 1 n"t ^pJI i_^IjSL1I oj^' 

(^j-LLu-u) j^j*. J_Lc mJJ-lKjVJ mJjJbjJI Jjt VI -I " 1707 aLc: ^ 

liLli ,j£. (<V»UJ . ljL>- 3>Li. 3_Ikia <jl£ mJJlII imSJ-iKJVJ JLiaJI ^ Scilly 
iJlijliii jlsj . SjUe-JI (j-a j_u£ jJlcj Cloudsley shovell J-iajjiu Jlj_LaVI (J>^- 
j-sljJi ijLt (_,_& 2 K Mill clu\£j . cjIjimi 3jlc aIj LoLc Vjl>- 3L-uLU ojuk 

.dJLj^Ja CjLsL^a «L>-}UI IJl>- 3'- c '' J>^' ' laj la a. i_il 1 n-»J «Laj^J «L2j^Ia 

4_j_L>. 20000 Lkjol SLaLSLa a^Lk-jj-JI S-a^S^JI c^jls 1714 *Lz ^j 

. jU" , ,,j jjj, (aJLA LLaul ( _ T 3 '"'I g-llaJI (jj9 (j^J^Lo SJlC ^sISj La) ( _ T JLj^L-ul 
d j i n ^fljl «La^SL>J1 LlixiD^^ Jl^J .^laj-a jjjv ^^l jjj-uo^jlj <ul i nil 0jJt> jjjv 

,4_JLlll 3;mi1I (^ }LsU_a LiJLa 
(jL^ 3 i mi J^Li. (_ T -3j i3_j_oJL«JI JaLjjVI yi 3jajia 3Jl mil ojui "-IijIjI 
((J^LaJ I i La j La a. 4_L>J) Jj'C mi" jojj i ^L-uj_o Lv I^Ha I 25 l j t A t_ij_2j La ciJ Lufc 
(jjyjj) (jJJJ-i '. »l oUtl (j-« 4_LaJJI Q^SJuj . I J a-L)-23j CjLa-I^IaV! oJJb 4 mi^LU, 
4_ijlxj>JI j-i-u t>-°' Edmund Halley ^yULt jj^ajl Jlj-uJI i(3jSLil,l 3jjlxj>JI 
Keill J-^Sj ij-j_a-a i j < ^\' c i >Aj John Flamsteed Jj" m a^La o>^J i3_lSLJII 
(?-Jlj^_j^i^ (^ CjLtjJaL^JI SJjLjI) Cotes (jjtijSj Sanderson (jj . hjJlJL-uj 
JjIsLu^I oVIj-La^lj iJjVl j-=tJI JIj-ujjIj i High Admiral Jij>LII SjUtJIj 
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^^aJI 



2_cL < _ I j ;» J£ jjiLi 3_<_Laj 2 SlaJLa 24 ^Ir j_o jJa dJJju iJ3^i9 ^ j'*" l»>-J 
(j_aj 3_cL_u 24 J.iL*_J J j La II i La j La a. (j_o 2-^-J-i 360 (jj_3 IjlSljfcj iSjuvlj 
LLLSLa'i/ (^laj'i/l * La i •■ (j_o (j-dLsJiJ (J7 ^ (J7 i^>iX\ CjJS^II U^jX. lil q n'CtlLlj 
. I i jl 4 j 1 11 it u (JjiaJI (—Laj. LoLx-i J)Jl»-> (jl gLlal 1 n n 
CiLcl 1 ntl 3_u23 l!uL£ jJilj . ^JUjj-oj-ll (JjjLjS (_yjk (jil 2 j 1 n/ij-ll 2J| 1 nt, La 
iliLcl 1 nil CjL-oLsj (jLSj . 5 j^La-La j^lL 2_u| Jj 2JLv ^^3 J[>J ^ I 710 aLc [^ 
Huygens juJu^Ji, JLioi *LxLlII (J^s^ VI a jitlcull (^Sj *sJj LtyJ^ 2x.j_LJe-o 
(_, 1 ii_mj (jiajLJ 2U , „lj 1 J t Mil (_yl!l CiLcl 1 nil Lol . Robert Hooke ijJjji Cjjjjjj 
(_>^ai-Li (j-o (jjSlu 2JLvjJI o!j^I CjjISj . «l»jLJo j_lc I j is la S^j^jla LiuLSLs 

4_tll 1 11 It ^)— '^» -» " "-t^tR" Lr^ f-^J-* '*^ - 'Lh-*- 1 * 3 ^J " i0 '"' ^j3-° j' ^Jjl)- 
jJia 4_lLojJI CjLcLcuJI Lai idi-i^a^jJI 5 Jul I 1 n «i 1 1 La • • iajj -» " flj (jl (3^>-«-i ^_^-lJI 
(j^ 1 "II ^_ti2 2_jJ)Ll1£.VI '"'lj_;J-^-"ll (j-a Uj^- CxjLi 
jjlial (jj/LcJI dJLDjI JLo^j ijlj-o^l '"• c jjj 4-a-JaJI cliljui L&J_t£.j 
joJxj ^Jj LaJI 1 La j La a. 2J| , ,,[ (JiLa^l (_L>J! (_j-!l Jj-ca^J! (jU joSj>JI ^1 3«Lii 

. jjLJI jl jUJt j-UI Ja L^t Ju*l«J 
t_ij 1 1 n^/l (ji (j^-p 2 j -a- It 1 j»Lo? i2jj_^. (_LSwjj iC^jLiisj cj-^-" j^^"^' o! 

1 ( j J .' ' " ^-jLS i_^>- jl) Lji>2 ' "J C * " (l>^d f -' J i^gmJI til! j (^ (_, oUll 
j_tb ( ^ ) _a I iia-n-1 ( _ T Jj L*j^ AjLajj . ( _ T ^ljiiII (ju^jJI auI ( _ T 3 CjJl>- Lj£ LoLxj 

iU^L«jjLJ1 ilfljjJaJI :Isaac Hawkins JJLtSjA -I 

«llx-iDJ (^J^_Ld ^jX- VL^^-? 1 ^' ' ' (J- u '-^- a ) ^-*JIJ AjU>" I n ^ ^jl t^^- 4 - 1 

jJk! Sjj j I Jj*> j J LaJ jj^sJIj jj,u sLcaLiJI (Jjl JoJI 2^,jjjj^_a i_jjj_jj S^Sj 
(j-o La [jLSLo (^ (_g^j>JI iLaJLuaJI (jjjLio Stl^S (_gjijjj . jj^sJI CjLvjJ ^^j^Ij 
,j^L*jj .(jL£U.I dJJi (^ jj-^' ^^J- 5 Cr^ J lS ^' ^JU- 5 ^JJ- (jr^l J- 51 ^' 
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^j ■■■ J 2 ti ^_jvj^/1 ^ 1 c aJlj>" i n t /cJ ^_t£^_A ^ji ^^l jJljj La ^Lc ^ j mj (_2-Aj 

. (o^j /<sJ (_,!»- (Jj »(_g_a^>JI lUiiMl 
j^JJI tJljLSI :E. Place ((j-^Jb) -2 

^^JLc (JjJ ajjJLII 3^e-l dlljuiul (^jia-ojJ 4J3^LaX. 3jL»-o *LLl 7-l^p^l (<U \-J-tb 

,*^ ' "~J " '^"j'l o Jut 2j|j ' j *** (Jr!- 2^0 Jjljj (_yl!l (jiii "It (^SLxjj . CjJSjJI 

SJsjij Lfl_il SjjSjJ.1 Sj I I o 1 1 u^sjjl1\ das- J (J^IaJI ijaj. (j^-JJU (j^Lx-i (<U (j- ^ 
^ Ij J i ■■ * <LuAi-ul! ^J oJaJI ' Ja3» ^_y^ ^Jj L^a^>j| (j-* (j^-<^ 1jkS-Aj tajuu£ 

iajj jj-^j-II ij-jLlS -3 
.Sebastiano Ricci (^^Julbj) i n_nj (^iajLu jlj3 <LcL-u SJaxuljj -I 
Stephen Blank (dli^L)) Jiiiii^M (j-a (jir„i « t 3x.L-u <Ua mljj -i_i 
(ji (jSLs-i <tcL-u ^1 3^vL>JI '.pjjloji,! jj*^>- ^Ir (Jr»JI I jui ' . i uaJI JiJSj 
j fl-uaJI l1*j>o *< . >. ^i ^- '. 1 1 3j|jj>J| CjLvjJ (_fi Liiajij jL>JI 7-Lill (_y3 ■ U , , W> 
p-jjJI (j-o <icL<-u (_£l_> joJLc (_ t 1^. 7-I^IaVI LojJLo (3^J («-I "t~~-'l «jjjJj ijjSLlj 
jsJj .p-jjJI Ijlj* (j_o 4xLui «_L»^5 (jl—iiuj CjLvl^Ilal (_gl LoJl2j (<sJj ijjjj^jJI 

VOJ ' "Jj*"^) t ' ' L - X T^ > " * ' ^^ (* L?"*"*" '^'-'JlJl OSJb (_p-« *_U-£3 Jl>- 2 (J I H~< 1 

S_j^e-i <LcLj/ <LcLu-o (jJI Jj^sjjj (ji J-«-*JI <j-a 2 i i ii 33 Jju John Harrison 
.(JjL-u^I (j-o LgJLjje-i "" (jjJj (2A-Ij , >U , ,>.!! cbjSLj*^ 
LJljLil : Humphrey Ditton ojXt Jj William Whiston Uj" ' "Jj o\j5\-al\ -4 

. - j i a t Ij ' "'j i ^» 1 1 

lJijI J^ (j -^ i till tfjufc (j 1 l^"j . 4_a^l«_a (^pa^c i '^*j la >■ J (J^l3 ' la >a la >■ Cjl!i jt^1j_a 
Vji i^_>-J (jl Sj_«iLj_o 3jjlj>J,I (j a i "II » jU" . .."j .^jJjla ALkiJ (3^J 4_u^JLa 
(jl L_4JJ J Cjj_x-iD y o i nl l_3^j_u (j'^3 3j^. Juljj ijLx-ilJJll ^)ia_j_aj 

4_JLa i«Lj_iLjJI ^^i LojuS 1078 1_jj^2j (_gjl_tu3 (_,-Aj 4^jLl^ <~<j .^»tl 5^,j_<j, 

cLC^_tuJ jL3e_*2J2ll Cj^_C£3J ^ , >> rtj 1 1 ^j^j ^j-a^Jl * I ^>-t^aJ 4^1 i nil * )l I n~*. jjS-4-l 

I j"l ^ I U 4j^|j_a (jLfl iui nLLa j^ej (_,i^. (j-i" Cj^Lj c^uioj liiLa Cjj LaJI 

.(jjj^jd! ^-Sj-HI SijjL^ 4J^L>- (j^ (jSLxj lLlDj /j La »~ i_2jj_u 
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•.J_LA>J1 7-^1 oil (J2MJJ_U 5^_tuL»_a jj-^J 

7-LjjJI (_>i_«_i ( _ T J-»- jl isLvj-A 2 lii^iLg. tiJLcji (jl£ jj JliJiseJ liLo : ^fjl 
*lj-$Jl ' H'J** 3 ^°'J T"^^. J- 1 ^ <— 2jj-u « 1^-11 (_5-3 '"'j LaJI <1cjj-u (jl S4jjJL11 

, - 1 J , ,-. 1 1 Jjj^eJ (_gjjl 

JjJaJl i U j U ^- (_j| i ,!->. (J^-I jj-a 3Jlx>- 4-SjjJaJl aJJb Ui^ "-^J : ^H^ 

4_l2j q£. IjLo (jS--!j i«Lu-uljJl 4i.ia.Jl £_ fl i uJI (jx. ^Lla 85 JjJl^cj Jj<jj (j£La2 

Llx^tla Ju3 3-JUI SjjLsJl (jLs iCjLibljj£.Vl oJLA J^jj^ /a£.jJLij Sol tagjj 1 

. «Qxi3 j Lt_a ^JLit ^ Jul JLl>.jJ1 jjfc (Jjj_u (jL) 1 glr t(jjHj.}j. (jj"< i mJ^J 

Jjjljjajl £JJ^3 CT^ '"4^1 J * ' ' ' Jl "' £ ' ^ ^~* ' " L^J- ^-^ 5J| I ill, 1 ojui JJljJJ 

till j (^ (_ T xl»Jl 7-LcJ.l J^>- ;j ) " 1 J a (j^Hajia. (j-^JJ L^JI VI i4ibJij>JI 3_p-^U,l 
-iJ^J-J (_j.ll j j m "i Li£ . LuLLajj-i (_^ (_ T xl«Jl jj U* 1 1 SLl^JJ 2 ■ 1 ■ a 1 1 S-uisj'i/l 

<Lc.l_Li^3 (j-^j 3_>.}Utl j«_Jl*_j ^Js (j< ta-tAll I (jjLlII (j-o L^j (jjjLi V ^( jlc T 

JLtC.'i/l ^^ (__,"> (j 1, 1 j (_gj k I 11 (—JjJillLl (j^-ti^ll Jjj|_pJJ 3_L«i«Jl Sj^v^l 

.«L_ul3UjJlj 4joUtl 
(jjj_u JliLol (j-lj^l **-Pj-^ ij-° 0"*^' k'^ «L«1*J1 (jl ^^jfc :A-uH?l2 ^j iL>JI 
"icjji^a (_yi (jjbuil (j\lu^a IjjlS BriggS (jjiijjpj ^^llL&J liJj-Aj i JLlLl^o^LSj 

dub jlsj .(j-\j.jL*J! SjLajJIj jLjtillj (j^_i3j^>Jlj j^-Liil t—iLaj^si *^ (J-«-c- 

2 _i 1 «JI ajjill (JjJS I (j L a i-Sjjlj /oJ 3->-j^ (_yJl SjSLaj) 3_j£.Lu>JI (J-o-»-ll r-JJ 

Ct-^' rj>" L ^* '((Jj'^' 1 (ji<ij^e-a (jJ_JJ-l (j^ Lt-^') J l °' lf ' J-jL"Jl (j>^' L7^ 
(_, 1 r '"• i^aj j j K W 1 (__;jJ 3_ujjJlj 4-La-iIaJI (jjjj-ill j^.1 nu (_,lr ijjjiij 



1-1I ajJaJI jj^j (jjLtjJI Cj Lijj(j^3 
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*Jaatt ^ftaU I J 






SjlLLIa ^ Charles Babbage j^jjj jJjl mi* jJj 
aLc (JJlJJ (^ ^yi^jj 1 1 792 aLc Devon "uj *_' '" 
3_<jj!jjJ rjj^lli ^yluj^j 3_jK ^1 cjjfcj .1871 

Lg-Lc i_2jjlj 4JI ijJLufc i a iSij^I li^p- . Cj Luia Ijp I 

(_g JJI) John Herschel Jjijjfc o>*r J- oj' J> -^W o"'"> 
George iiJj^Lj_i rjj-^-j (,_, ^ ^ ^ L2». a 0L1I <j-u3U 
"w *-'!" 3_j_LSLJ IjLutc I "^V f^-^ 1 - 3 ' lS^O Peacock 
IjJaSjq])) Analytical Society ("LlLlL^cTJI <Li*_<jj>JI) Ely 

4-geJjLtaJ i _ T Jj^_j_ul ^jl 1 1 <i~hj\ yjuaj3 ^LiJl j_A ^^2] 

«d» jJi-j-i-L-J j_LO_p (jl (jLfcj_J Lcaii. ubS ^jMiJI 

JSLAJL. x ^Jl 3 ,,„;tL> J^ii! ^Jj j+i-j ^Jd! 

till J ^JJ-a! (j^-^l tiilj JLLaj) ,5_j£lU1 3_lsl^>J1 ^ 
1 JLAj t LuLLaJj-) ijr a ^LjJjtil 7c_U-i AJ^iJ -^j-i (jr^- ' 

c_j1j^V1 VI a^UI t£j L^a£ ^j-uSJl ^^Juu till J t 2>£Lj 






CHy-'bii- 



^Vl 



(tf ft^UJ 
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Ladle ^ . «USLHI 4-jSllflJI 4_ulaj>JI (jju-ul aLc Jjljj . (4-Jalj 7i~ i i^VI 4 axtaJI £yi 

JQj_oLS ^-^-JJ i/^jLJ^-t-alS ^^JS (jj^_u ^-ujjSi jJjtJujJ t lifcjjl «Lu_u 36 Oj^£- 7c-jj-o1 

iSjaiaUe-a (_£l jjjj joJj r-Jj^ol£ ( _ T 3 (_)2i*J («J 4_c£j . Ji^.LSjj (jl (Jj£ «l_a-u I I SjJ, 
'"'j .^."al jjsj .o^jejij jjJJJI 0*LJ3Jij-ol ^^jIo^j (_5-SL! . U^a <_)-«-»-!! (_j^9 jJia 
tc_Lo /j I c jf ii— 3j 1S1 II 4_i3j_o /j I c ^Jj , ^.-.tl jjL*ILol *lj-»-l (_y-^- 'GuiJ-lj 

/^ «LjJL«JI cjLjj"i i ill, I > j •> i""t (jJI IjuiLv /yjujj iCjLjjIou^JI ( _ T a jjI^j>JI 

• 3-^il 

Jl 
i _ij i nt L^j jjj i"i (_yl!l (Jjl Ju>JI l*JJj iCjLxjJjLc.^111 (J j I Jl>- tcJlScjlhl} (_,i^. I aSlc 

J t~ jjfc L^jtjjEj-ajj L^jLiI i n-»- S^Lcl (ji Ijl»-j j^j . I j/ a SjjI^JI p llaj> a I 

' _* I lajj V cLtuAJ (JjJS^JI (_y3j SJajJI ' _i I Lauj 2 -i jl I o jui (jl jl i(j ..*'lt j^oJLo 
l_«ja j-ii^l CjWI i _* i iiLlj (, j a l*LI jjj i da La \~ihj t_-J Ljjj LxJIj ij-jSLajJI 
dJ (_ij-ujj Lx-«» :(Jjiu^ji ^1 «UjjLi dl!j (_,i^. 7?-^ (3-^ ^J . (jjiLtll iii nLij 
L^jSLIj i<l^u JJ^p gUaj.^1 a eJJbj i«jLje_Ju jj»Jj jl <jSL«-! V ^ i jl I ojui jl 

iaLj^I dJLij (j-flj .CjLI iii >JI (^ 3_i£_uKjII SjJjJI j-LJe-LuTu xjjj Iju 

2JT *l_L> (,^-Uj I Juk <jL£ iCjV5?I Jji Mill sLij^SLII j»|ju5=luil jLSuJl Jjij 

jl (jia-iLi 2 ta i alj j jl Jj (_yJ-II o ' 2 » 1 1 3_^jj^m ? |J^>.^| i_aVT f_j\r (_gji>o 
j-u-i IjiJ I jj . 3-aKaJI 3_JLc: dlljll 3jjiHI 3^3jJ| SjjjJ^JI CLu\£ JLSj . Jiii 
cL%_La ' • I LaJ J_i_ui pLbjau ijJij aj . ( 4_i£1_u LSl_ua 4_luiL>-) 3j-jJLi^3 3J | -LLlJ 

i3_^aL^ j-jlL 3je_;J,| ojui jl <-^lj-il L° o^j-^J 'j-^' ^' ftLlJ 3_o^SL>JI (j^ 

LjJLla 4_o^SL>J! t _^l\ aJlSj 4j-oL>JI 'Ljj^p ,j-o Ij-fJJ '*>^ •— ^J- 1 ^ 5 o' •J JL }3 
Lj|_2jJ ^"1 3JI jojjj^s (JjjjijJI I Jl^J "j I t\*.il ^Lulj iJjjjijJI (jja Iji^)- ^-i- 
Ji-Sj iSAjJ^JI t-^ujjl^tdl SJljIj 3JVI ojufc Jjljj loS.tLLbelll 3JVI» LfeU-m 

J-'J '" Ju * 

^^Jjj (jl <LAc i— ^*J (jl^ lil L*^ L&JlJ ■"'! LaJ i "II tS^-f> 0' 34^ -iljl ^J 

u i ii m (j! jl (LSjLj) I gl»-l (j-o «L»_Ll,l Jl>- I (_ 7 j-!I) 3jt>^' 3JV jj>-Li!l r-J^x-L!! 

jl i(j\jJVI (jlj j-ujwJI Ijjtglai ■ "_' joJ (j^_Jal^£j|j_Ljl (jl VI . I j '"* « ( _ t jIi JS 
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jJaj . L^jLLu )lt'n ij\£ L ^l\ 3JVI j£jJ jl 3^jj-o ^ic (^jj^la julL I^jL? 

N i <* J-<J-»-J cH-" 3jJ " ^ ^' C3-* L&Lu (^-" SJVI (jl_i - J c I ' al !^& J iSi^ 
(. ^j U It (jJaJ i a -»" a ( _ T 3 3Jl;L>- 3JL;tJ 3JVI ojui O-ui-l JuSj) . LoLx-i LlUoj-o 
ij_a2l 4-jL$_i (_5-3j • Cilji i ill I ala a «GJLilj 'jl^^S (_j-!l CjUaUl (Jj-ojjj (<sJj 
ob^jj-^ O^J 'Jj^' <Ulla (j-a SJj^la Cilj'n u Jjlj (_£? i 1843 aLc Ijjjouj 
.a)JJI JUI tlIo hJJIJlIo. ^yJLkj^JI 4-lIUI ^jjj Disraeli 
ijl-ljj ^Ljsju^l Jl>-I jjfcj iCharles Dickens j-LSLo jJjLij ^j^u-ai. jJil 
iSJjjJt oLluk iS^^y Bleak House (t-tj^SLII c^J!) <AjL£ (j-o !j^j£ I «i . .i°i 
'"■'" ^U-LjjJI CxjISj .«^_>l_LLj v il <_*jSLa» Lai o 1 1. (.t^JI ' Lji*JI iUiSl^>J.I ^Lut l _^*» 

(j^_4_G3 LjcJLl.1 dillji ^Ir (jL? La LJLcj . L$-lLc pjLuIl LjLgo^JI ^lx^us fjJs 

j\j^£ JLJcJil tj\-^- (_yJI «Lu-u 40 I aj tv. Li (jl (j-\_uij_iiuJ I 4jj^JIj 4jj^3^JI (J^>- 

(j^oL>J,l (j-o^IiSI jl O^t^ ^->L»3I l-ojJISj (jj£j lil! j (jj'*""' (j^J • i-£ili (jL-""J 
(J_&l /- i n'tj i IjjLo JL3 (j^ftj-oUejJll ^1^1 Qi^iJ >4jI J iij^l 2-*^9 CjJaLs JLS 

. (i—xjSSJ! l2*-lJI) 4l.ua.Sj «CbLo (J^L>- 7?-^JJ 
il i4jj-uL>J! CjWI jl CjLu^oLj^JI (ji^. I JJI JJ-^JJ CjLaLxj-Al j . aj 23 (<sJj 
.3J| iii a (_£l (_L>-J *(j-"i J£ 3^jJ-a JjUeJ (_£JJ! J-aLiiuJI J J i a li 1 1 (_L^-J (jt£ 
(JjLu/jJI (JLu/jI jljuj/I (JJt^o (jl LuLLaj^_i ( _ T 3 JiJ^aJI ^ sej '^" (_,i^. /""^H^l J^2 
(_LL>- (jl JlJ-J l*LI jj , d_sl i ii 1,1 (j^, j ka-Ll I (_)-a*J SjL>-j^j «jojJi^ (_>u-ij» «CuLi 
<1>-I^j3l (jl (j^JJ 'Jb~" "i>J ct^ P^^^' *^ ^i^i>^' Jj^-laJlj (j^tjlJI OujIbtA 

iixiUI SJSLio (JjJ cjLl1»JI aJljl SJT^pi-l j-Si dilj^. JLtaj ^^L-a^l 

pjJL>-l Lo i L^-oLol ja^j^^j '"'Ijl La-2JI jJ-i-u (J^Sjjij (jJ JJI (JjiLlII (j a « J J 
(_Ll3 ,j_a Aj-l!l (^ 3jj3 JjV Ajiiejjjjl (_gjJI aLLHI dilj) i^jljLill L&jju-aj 

(_LS Jl^-jj V 4JI ( _ T c'il Li^ . («U VLi I j 2 L j<J ,jj JJI (j-\_uLLaj^jJI juls (jjjjJI 

4_j^Iij p-^ai-lj . L&jj^j L*is 4_cSL«jj VI Sj flj •"■ J^JJ Vj «LaIl3 » jl-^" i uj V 
r.lUU^. » C^-^J La^ ,kjj t-. .".Jl i_^tJj ' kjS ^-lLlUcTJI 4l'J I pUjI c-lLtJ^I 
Llil ii i noil t 2_l i uj i^ll S-lLuoVI 7T i ii ill jIJlC.1 (_y3 Sjjj^ 3j>J pLcislj i^LllVI 

jjJl«JI t_ijJ L«^ 'j '^»H l*Uj (_a I ^jj < u3 j J «" j 3_JLc iSju (_jj^i-l slj^j-'i/j 
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2 j i iiju^tl Jl or *^1 «_l«j>J Lio^c j»J^J » ta 2 1 I ojui 7-LlJl (_,!<* JL*jl!I £yi 
. L$J^»- L4-13 uLo (_iJlj LuLLaj^j (_^ «-tlLagJI (jjjljjaj 

' -i y ? jJia Menabrea «Lj^jl_LLa)) Julj-ll JajLiaJ! Lai .j-tjtlUjVI s L»Jjl!I 
'"«'jj '^ ti «Lc^_4J?e_aj 5jj i ii ill <UI o*~ I (j-* L?" i n > 0i JLAI t_5 jJl ^u-J (JLj^Lj I^lq 
ijj-s- Lj^_i1_Lj_o i_jJ1Sj . 4_caL>JI iiLa-i^l (jjmja 4_u-uL>JI 3J^U 4-iIa-Lkiiej 
IjLji ja^vjjj jJsj i5_j^ i "J3-m <iL>J. 4 j i ni^gjl dJiilu L^j^Jjj Cj \jj ill 1 1, 1 ojufc 
(((Jj^jLj)) -ijj-UI 4-ul) Ada Augusta Lovelace (j .. j 1 qjJ I jl Jjjs (j-o ^j^ii'll 
1'iiir jl IjT I ,3" j"^ ^yll I j-±j^~l1 1 CiLlaa.^ a Lai . l^pKil ^ j iVi (<u i(Byron 
LLoljI ( _ t 3 4JLujJI aJJb Jjuj . (J-G^aj ( _ T L^3 2l O-^-JI (j-° ij-^ 3 ' CjjIS jJLa 

^1 u»ii La LJli.) . <uLL-»aJt 3J^I J^ j-oj j^* 5 ^ u < ".iV 1 >>'^tl a oa 
i/j—ljj 5 jui 1 1 ii<i_i CjjjS jJsj ' p J .' " cr^J- to '- :v ??- a H>^ ijjj' ^Ji-o '" ' ■■''j' 1 -ii 
Cjli «1_ljL^_i2 d-jjLLLo) ^^Jjjjj j! Jx.1 <— il i n-»J <_jjjj/LaiJ IjJjjla Lx-ouj-i 
I j"l U^\l n ^a ^_aUj_JI I JLA Cjj-Zkij i(cj2LiIL>-2| SjjJiu ( _^ 3j-f^ «Luj-&l 

U^ju (jj^iJI (Jj-2j [jlS 4JI LuiVji tiydajuaj THrU A ~"~"~ '"" "—Or!-*- 1 ^J 
JoLmjVI (^3 *>LuJI ^i^l dlli J^Aa . L*Jl2IJj ( Jj]\ S^aJe uJI ( jx. jiaJjl 
sLula^J! (j "jSjJ (lyl jS, LaJl jdfti da] i " «Lax.jI LajJ^. ^LiA^ .3j_)-iL>oVI 4joUll 
dJJi (j^ -^jt^.ll ^LuijSLII Sir Humphrey Davy ^^-sl J ^jiiofr jjm AjSjUI 

4_j£ (JJ-J LjLxS (_iJi JlSj .(JjjLlII (»LaIj Jj.^.^"tl i lilli (j£. CjJLso J i-QJtll 

a i j~ (_^-Aj i Lj_iLLaj^_i (^ fQ_Ls-I1 i_jj^jcjj j»j-23 «uSLUI 4_l«ju>JI c^jI£ i ^j> 

/j_j-ij (j^ Ct-^' 4-uQJI ^ fl-nail Lai . <Llu> L^j'ii (j a j i a *- 1 1 (_5^-J '^i)^' 6 - 
fyjVl (^JLjJ JjLaJI ojJiLII C^jl^ Jl^S i4J 4_ujLoV| 5 A . ^ tl j| |_£j «JUIj 

/<JL»^) LjcIlo *VJj* juio 3JUjaj aLS j^j .pjljJuJI ^Js "jy* y'^ ' "j^ ^"J lSJ^^' 
juS 5Ji i .1 1,1 j>JLji (jl (3-l^.I i * — ■ 1 1 cjLJLlAJI ^jlr «LoLujil j£j^> cjLiibLjj 

(a^J I ijyj Ct-^' S-uIoLiJI 4jI toa.^1 1 tVjji (JjlS Jj (jl^j . <GJSj (j-o '/25 4"iriK 

.£jJl>-j LjJjI 4jJL3uc^j>o I jtx^. ^Lij^j i nil (3^>J 'U (j^ajjij Ijjl>-Ls iSjjiL^o 
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(j_o .jjlc JJLj A! !i! «u! iLaLu Li^JLs c^-uijJ iaal*j! ^ Sj^La ii]!_L& 
Lljj-23 4-ojI.} 5j(j Laj tcJjjj i_2jjji i— a I liuSl (_g2 J^xuiJl (jLa i2_1l<jia (_^ (jjiLJI 

a I la ' II (_yfl La£ i«(JlS i iiU tiJiLai) ( _ T 3 (JjliiJLl dlli CjJL>- JuSj . Sj (j mi &Jbj!&l 
if* - *~J ' "- ^jJ> i h,iU ^>-^. j-u m t) <>JL>.tj (ja-iJu uaJI ^ A , ,"sl ^JJt i^jLuJl 
J^^l IjJlJ! LTSh'JJj' Sj Mir {jic JJ^J La (jl *_a ij miT «_iLjiJI (jj-2Jl lt^ 
^^3 3 J c I SJI oJUfc (j_o x j i i CjVT <-!^>>J JL3J .^jjJ-^J-I (_L^ (jjLuJI al LaiJLi 
3jJl-3 L^JLj John Von Neumann (jLx-ij-J (jj-S D>^ ^ 3 * '^*J cr-*-" 3j!i wnVl 
( _ T 3 IjjLS (ji Jju pJbj^z. (_Ll3 j j j La 1 1 (_t^. 1(3-* 4i!lo) ',j_'JJ j "^ I (^^Ljeji^l 

JjL^JI ^oSL!! ^Lul (^oL^)" J^-o 2.1^1 J^o (jls^airJL? iJSL&j.Sj^jII 

. 0ju>.J ^-^j_J CaIa mi Ju9 (J^L>J1 (J_« 

CiLn 1 11 -v SjLcl ^ 1 j a Cjjj_i i4 nn tj-aJl SjjUI *LcjI Mj^pll a UaJLJ I JlaUcI 
4-ol Jiicjj-ul (Jjuil (_g jJI (jjyjLSilj (jljjVI aUoj (.L^- u^-^ Jjl Ju>JI /"ilj .*:.<- 
Proly (_yJj>J Lx-A (1>JJjLj (>_i Mi'i^a <>U,Lc ^yJI 2 o(jl,l ojufc clJ^j? JlSj .(jVI 
2_oj}L!l » j-i^aJI jLsol 2 -1 j" (_2-lA? t ^Tp c T 1 J-*-*-" Ljlaj i! iLegendre j jjLv^Jj 
jIJlX.^! jLj>ol ^ 1 j a (j-I>J (j^-^- cr^ '(JiT-^^" '— 'Lj-i^LjjJI »l n\c (j-° «CLj/ 
.(J^l Sjji- (_£ji »l olr «LuLiJ (j-« <icjxja-a «Llaj>JI JL^d '"' «L»jLLoj ^Lu-uLj-uj! 

Ir i^jjuvl Jl2^ I '^-^ .Si 80 ^1 60 ,3-a i2Jj£j ^ylll 2111111 2^3_<jj>J,! Lai 
. Jjljij>JI «J^ >*3 'JJ^"' l5' ' . ' ^ ^**"'.' "^ lS'-*-" (J-«-«-II I j 23 Lc 

tLjJVI <_j^LvuI (J I m"n nl ^1 Q^jjj IjjLS (3^j^l Dj- f ~ * '■**'' » Llaj J^J 
i_3j^jiil /t^JJ (_,-3 ja^jJLcis IjJl>-jj idlli f_^ aAJl^I i inl (aUI ^1 41xj>JLj 
L*JJj J_«_i 4_al o"i itl ' . 1 i^aJl 3-tcLLLaJI CjLlU-«J! - j la " ^^3 4jLoLijjil 4-i^. 
80j 60 <>_i La^JlC: x^ ^ylll kO^VLii J J uinj (jl (jL^-aJ (j^ ^jSLilll ^yk: 

.SjjvIj 2JT 

mj^-j-u Cj Lj_xId LjjJ 1 i _ 7 _3 filAj-uaJI jj^ j i n >^-aJl * JiJ-A jj-* u^iLa_a t^^ -1 C^J 
/t_L^J (jL^J • 2 /j 1 c ^ 1 m-2JI 4_lLxX.j 7-jJaJI 4-J 1<*J X_«J>JI tLlLl^. 2ijJLA 
Q^SLj ^jt ^^ 1 c t<L^-jl mi a ^ Loj 1 ■■ 1 i">' ^ rt 3~?~^ O' tj q * *^' » * ' ^ 1 7c_ciaj 
(jj 2JVL9 . I JljlSju j^'\ CjuLijistj j»3-S3 (jl I J IS aJ j jj! 2JV -■ j 1 1 aj (j^ '*>^ 
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LfcLLsc? I jl jl UjIj^-I j^! JUi~\ I jj V! ^i^lll . r lU^u ^ ^j IojI . 

. LllaLi. Ij-oi jl LlLjLi. LtJSj Jit Mitl 
y-l i aJ$ S-Lojjl^i. ijJLufc (JjSj (jl 3-IVI oJlA Jlo fljSjl J-ic ^J? ^^J 

JlluiSj .(^L^ill (J^>J1 ^LxJu lIuu aJl2j ^1 Jj-Sj (jl *-7^J (^JlII j-«2l 

.1 ,4,9,16 :j|j^Vb Ij^3 

«Lcj_<hjc_o (_j-3 ^JljlJ J-Jj-o J-<k -iJ^C J^ (jl l_L<fc ftjJLI <^JjJy <j' o^~-*i9 

I aSLaj .4x4 jji I6j 3x3 jj* 9j 2x2 jj* 4 j Ixl jjfc I <jj jj <U».uiaJI .jIjlc.V! 
. I jlSLaj ...36 (_§! 6x6j 25 (_gl 5x5 Ir Jj .^ ^tlj 3_<JLliJ,I aL^jI jj-SUj 

(_gjjl (Jlj i nil (jKj . CjIj ii n 3ji£. CjLjialj^JI /«1*J (j-o JjV (jl£ dltj (_l!lj.jVj 

jl ji^.^1 cjLlILzLo «_o J^IjuJI jti^. Ajijr" i n") jLiilJVI 2 n ulj S-ib^la i^JLLa 

(^ <Lul5 3j-a I j"'^"'^ -l" i(_ T i3l J*C luJ S-lL-o^I 4jJLj1I,I SjLjS ^^jfc ipjj (_gl (j-o 
(<sJb dili JUj nj^ftjjl ^1 3Jl^-Ij 3^Lu^5 JJlC J£ ^jvljl Jju (jJIUI j-ta uJI 

(jJI ^_a"i?l ,»jj I jl 4jJ Lzio uii Ij_o <LlLw<J I o jut j^Li • « LSj^a » J*v iSu I juij 

(_ld 4-2jj_LiJI oAjfc (j _■ LajJ j_a^all 4jjL»ji_a (7-jJaJI /tjljj) Jjjijjijl T" • 1 aJ (jl 

:lt L L£ I ,4,9,16 SuiLzUI 
4 9 16 UvSll yt=Al 

13 5 7 "j.>)i i^j ■. "jji\ 

2 2 'Vj^l '^^j '■ "JyiJ* 



t UJU^U /^Jl ijJbU iOp jlS - L*^ oLJl^ll *^*- J& diJi jM; : 2^*^ 7-JaJ* ^^J : "tijiJl" 



2J0 



(I>.ljjgj I JggacJI 



: ( _ T Jj L»£ 2ljj • o-i (JjJljsJI 3jl& (jSL«jj 






JJLc (jLa 2 ajj LaJI fl j J J 3j>^' CjLJLHo i"iK mi !!il «LJI 7?-^ ^J- 5 ' 

(I ,4 ,9 ,16:) 3 M„ -,Vl 2lJLdII ^ «>J^> LniL>. <y3j .JLJLoVl d_JLnl! 

(JS i"ilu ojui 3-oL*JI <jJuuuai\ SjLo^. i-jjSjj «LuQJI <l»-jjJI Aj8 jl Ji£. I (j-o SJjSLo 

a.x + b.x + c = jJl«JI 

u \r ... I ,2 ,3 .4 - j 2 II Jl^-LlJ j-jJ-jj xj CxjI^j a, b, c lL-j-»- 

. (i_!j-iiaJI S_lLw(J (jLijLi! aj^L«J,l (_^ (jLlLaJLiJ!) t-o-U^ill 

4_<_a jj I jJ»J I aJLJ-"i 1 .it *u -3j>^ ct-^^-'- Jj' <_2jju (jl n*Cj dilj JjulJj 
I i it (_^-Aj) 3_jIJljJI 2 la-SJ <slju .3_lILjjJ,I JjJls. (_^Li (_j-^ J j i^asell 5_LuJ,l 
.7cJI . . . 7 joj 5 joj 3 joj I _> Ijjj (_yjJ! (_j-lj2l 3j>^' «LjJuILa joJjuj (I JJjlII 
(j-SLs-i J-jJl-lC . (2 ,2 ,2 ... 1_LA ^^-Aj) 4_j_iLiLll J}j^_<i!l 4_JLjILa joJju Lti 



o&j-^U 


jJ-i i«J 


(jjVl Jjjill 


SJlill jjjiJl 


jJ-i^j 


5j1jlJ| 5jaij 


1 


JjVi 


(2+1 + 1-4) 


4 


1 


2 


0isn 


(2 + 3 + 4-9) 


9 


3 


2 


dJUII 


(2 + 5 + 9 - 16) 


16 


5 


2 


c'> 



( 2+ 7 + 16-25) 25 7 2 

(2 + 9 + 25-36) 36 9 2 
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SjLjSL! LaLlajSu^l ( _ 7 jJI 3_lojjI^>J! *jJr~ , n't i_2jj-u 3JVI i iu^aj (ji (Jj\j 
. J< i^ioll 2 ga.j " L4JL3 i^j^lLsoVI 3JLLILi lIiLi-lIcJI (jl Lxjj . L^J cjLt-i-UrJl 
ij-Cx-i Vj 3JVI «L>-LL>o V (_).<■ Lu.aU j-ai ji 31a-*. }La ^^jfc Reminder «3_>i?jij») 

jl JlC^/I I Jl£. La LLllu i_2jjlJ V Lul ^ys \j~i£ Li CjLo-lLCJI IJljJJ . (4-a JlJ-**i i n"t (ji 

.1 ,4,9, 16 cjJjVl SuujVl 

J 1 nl 1 n"t (3^_3 '-*- '*-^ s 3i> L-jLaLLaj 4Ja 1 uloj 3J}U j-olj^l Ji luXI ,, La «j 
Sj^ajjJ Jacquard « jl£L>.» u m'tj-aJl LluLluI ^liaJJI I JL& ^>l>-' ^J •7 c -J J= - l - a 
(j" allL 3JVI -ij^-i Clo. >t j 1 nill (_i Sjjlo LijJLi /T 1 11 i" 4_iS-<jI_\-lo (JI3-1I 

4_L_JJ_Ld ^-J^f 7r I n 1 (Ji\_LUj «LC^LsD^a L_jL9LlaJ (^jS 3j^ilJt_a * J^_OJ (Jj^-Ld (j-^- 

^L>-!.} 3-_ij^>JI (j I c Sj-iLs 4_llul2 SLlo^S Cj I j < i"i (JiLo <_lJj_o " ' a 1 a » (j-a) 

(jLa i<_ijJi3 LilLui lJL5-Cj 2 LoJllcj .«lS^IjJ,I <_jjjj!l!I j-^. _>«-> o' (^■j'^J 

,-.! al U j tl |r l-ij-2-UI JXJu jj olaliaJI j_lC jJjX\ ^jL-lluJ V jj^l 
.57) LiLpLSHI ,j-o <icjju*-a J < i"ij l-JjjJjJI (j-a j-iVI «U3 <^JJj-J (.J 1 -^' ■ U -1 ' 1 1 j 

(J^jso aj (j-«J • 4_^l>J 1 (_J| (jl^J 2 1 4_*lLlss_« lLd^_l>- i lL>J (Jj-lII ^^i^. (ciJ^SLa 

.i llL-CLSU,! £lC Vjjj 3 j La se a Sttjaj. j_luJ^Lo (_JI 4_?^>J,I (jiLtll! 2«Ua 
4-ae-l-LtaJ SjjjLx-o jlji£.l «_a) l_ljJIjJj CjLlLlilo JJJlJ j-oIj^I (jLa '/J-^JJ 3JT 

.(JJLAU 
t_^1 l*JJj J-^J tA-JLuXI 3$j3 ^>\i^ 'crl?^ ^jU^tl : Reminder Sj^Ju 



.tyJjVl 4*jjVt j|jUiVl J-l^ -I 

. 4-JLj (Jjj JJlC JiC T-jJal -2 

,3_uljJ! (3j>^II SjJlXLo (J^-i (jjj dlli j^lC -3 

(diLtJjjs) 4_uli!l "ta-jjJ! (j-o 3_JLdJLI :3jiJU 

I ,3 ,5 , 7 ^jVl 3j>ill ajLlLa 
2 ,2 ,2 1 4_uI_l!I j3j>^' «LlIlllo 
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,4 , 


9 . 


16 


: 5^-CjiJ 


.3 


.5 


.7 


: 5^_CJlj 


2 


.2 


.2 


:aj£j3 



jcv 1000 (Mia) (_^aj=ll 3JVI Ja-u^l .iajlill SaJaiJI (^JJ J2jj| :3^JG 

.ajbiU (jjs 

.(I .4 ,9 .16) ^LsJtl £y> a^^mi jlo^VI j_lLI -4 

. (j aj^aJI f-c^J (jrS .IjI jl JjlII J£ x-u3 ^1) jl JlcVI J£ 7c_al -5 

:3JijJl». jIjlcI jj£ -6 
16 (^lill j^JI) +7 (JjVI 3>J!) +2 (^lill Jj-ill) 

. 3JVI /, j~ '"' (_^>- i tv*"1 
i_a jjj x_«j>J I SJsLLj (J^...V| jtx'.|) j|j<*it| )LJu-»J2JVI .-.U.^-^Cm 

3_JLLll jlj^cVI (_, I r J j , ^ ^- 1 1 Ljjj^xb dlli (JjSLj LaJtJl^. *_«j>JLj L&j-aLj 

.25 + 9 + 2 = 36 : <j_o j|a_ul 
(o>-) (3j£tJJl) ^1 25 ,9 ,2 jIj^VI ojuk J^ -7 
.SjjjLa. Sjjj fjbl .36 . I I .2 iJloll jlocVI JUoJ jIoc.1 -8 
.S^a 995 ;9 ^1 6 ^I^IaiJ! j^ .06 SalaiJI ^1 <_*aj| -9 

Uu» IjlUjJI jljij) (^j!j£!jJI Ja*jM (j-a3Sl->. I JLu j-ii. V I j-a VI :3jiJL) 

2 ij I U 1 1 CjUl i n->Jl 4-Lojjlji. *_o /a^- i a M JS i"i J *_u3jj ."«! al U .11 CxjtS 
,-ilal U ,11 (_ila (j_o 2jjjj Jail /"il al U .tl jLji^J ,i Jt i^i t, 1 CjLi^a ."« . case ilj 
I J " 1 1 a. ^^-S 3JVI *_cbjj SJVLj L$JsL>JIj 7r_i_-ie.ca JLZIj ila-p. ^^3 Lfcjlj-olj 
.obi lujJI «JlJ 3.jtUt| jlj^VI j-^sjj 3_uIjOjVI 



0^>j-3lX I I (j mi (j-a .(j^Lol SjLC ^^2 ^^jJlll 3JV (_, I ir-iVl r-jj-s-JI (_p3^C 
3_L>J VI <L2jju V i .ijintj . 1851 aLc {jJ'As JI"i, ,ij^£L1I j '^a ^ ajSI i^JJI 
jLiai.1 (j^LliJI Airey (j^T Jjjs (jjj j-^jJ 4j*aJtl pIjjJI jji ^l^ Lxjj) <_P=jjl1,I 
jlj^JI (Jjj-oj jJjijj _43=-i (_t^- ^2J' (_r& j^? 1 ^' f-^J J^2-3 (4 i -r 1 1 1 (j_u-Ujj 
J.23 lillj *-o . Ij_u5T lg,LLj| jL^sJI iiJ>b fj till jJ . Ij-^i (jK jl L£ kLiJI 
i* - k" i •■_' . (2 j I j I t "i 1 1 3JVI) I JljlHju ^i^l ^i^ Ijl J-^ » Ll^j (jl Ji^JJJ J^S 
(^1 (J-L>«J (jl (jSju CjuI i h-kJI (jl UlLla . L$£. jj (jl£ I i j a CjuI i n-»JI jb><jl 
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Vj . «GLsj Jjlj 4_bl 1^1 o^i JuSj i3 <LJ3i 'II L^jl '<< i ii aj I j"l UU^« ^Ir j-uSJI 
3±»j_a ^ 3JVI ^yk: L4li.J1.uj ^L^ Lxjj ^jlll Cj>LjJlJ(1II 3^jj<^ ljul (jSLaj 

iJLiil J j 1 111 lr iLSjLu Sjj^jJ,! jIjlc^I cjL*jj-o 3_<iLuLa 3JLv (-^j 
SjljJl^. jIjl^.1 JijJjj (_gl iSjjUII ijLi^. oj-tt) .^yJLl!! jjjJI ^^JLc Jj ,^-^tl 

gLa-jJaJ, I ^-lSLoLSLlII CjLlLulII iicjjiJ^a L$-i3 jjSjj (_yll!j Sj o"i i n a 5jJ i aJ 
jl i imII (j-° 1>2^)ct^^' daiaiiXI tt o i njj . (<-J^ltaja jji La j jJL 3j-o Jjlj 3j-o 
U \c I Aj j J la jjj* 3JVI ^1 L4J3JO j_Lo .jIjlcV! SjjLUj (cAajJI (^Jl 

a_JLno (^Jl .uu^ti ^ ^liii jja.mil ^ 3jjI>ii .d.s j j ^3) .(j^lj^Vl 

. (difference series (Jj!>^ 

T 1V1I 1 -^ 1 I ^IllLi^I *_^b^J1 

2 ajbiXI (aLkw) I iUItiLI d.s.2 d.s.l 

j-J=2 4 -^ — 4 1 = 1 (+) 2 (+) 

j-J^ 9 -^ — 9 4= 3(+) 2(+) 

jJaJ 16 -^ — 16 9= 5(+) 2(+) 

J '^- >i i I a j^ uSj— ' O' '^4i> J J '^ J-^^V i ^ . ^." ' 1 1 l \ fJ a uijj LiJi jjIsjAil 

j_y ^ -ill f-v^ji A (j,* y^ f-*°5i ^y 'j**' t^ ft w°y^^ r^ ¥- 

0> 9> 5^1* 2^ 



D i^W A «jUi B «>di C si>ii 

i_ij ,^-,a ,3j1jljJ1 ^ 2 jjjJI C (j^jj-HJI Ij_1j !a£ljij 'U2-*f" cr'! jl '"j^ 

(<u I (^1 2 (j^ 3Jl»-Ij 'L>-jJ (_>^>^' , -^> :;t ^ ^L)- 1 ^ 3 (J^ Lr^3 'tlfH^ 4j2jJaja 
i _ T JI Ol2gj| J^ (J3^J C (j^oj-fljl ^yi CjljL>-1^i1 f I ^"^1 <j -j djLail ^^1 I ^j^ 



25fl 



6 (jVI Ij-Sj _ I 1 -j) 1 taj . I 



.7^1 }>2 



\ j-aj . 



t «J U3 * 



.2 





j djLaJ 1 Jui^. tjisl C (^o^Jl 




7 JJ£. ^Vl 1 a2j B (__^o^i!l 




JUU ^-LJLJJ (CJ A ^y£>J^nj\ 




Cj|j-a 7 (jVI J}^ B 3ajUll 


I /!.!>». 


JL>-lj JjU ljL»-lj A ^_y3jjil\ ijJj^tJJ 




_ 1 lj-2j -^ 1 ' -1) 1 <3J . 1 




_ 1 1 !j-Sj -^ — 1 ' -i) 1 iaJ . 2 




_ 1 2 Ij-2j -^ — 1 1 . ij 1 <3j . 3 




_ 1 3 Ij-2j -^ — 1 ■ -ij 1 <3j . 4 




_ 1 4 1 jJL -^ — 1 ' -i) 1 iaJ . 5 




_ 1 5 Ij-2j -^ — 1 1 . it 1 <3j . 6 




_ 1 6 Ij-Sj -^ — 1 ' -i) 1 iaJ . 7 



• D (jr 1 ! A l>° >° 

. 16 » -k"I SjuLkJI ^JJ p3^^>JLl D (j^j-U! (jlajy 

(^Jl Sj^l jJI <j_a 3JVI 2 La ■ ulj J .s! JlcV! oJUfc JLkjJJ ijJbelJ! JKjSif (j-a 

jjjJI SjJj^s 3-lUjJI jjiit^j U-Lu Jj5~"t| liilj oi-bj .A, B, C, D ^^l^a^l 

(__^a^2JI ^1 B (^^a^ill ^1 A l j r aj^l\ (j-« 2 JJj(JI j-^l 3JL>JI ojui (_j-2j 

.djulkJI (jJI D (_K.j-iJI (^Jl C 

2 7 16 
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2 — ► 9 — ► 25 — ► 25 j_lL3 

.(jJLlII JJL«JI JLJpJ 4-lUjlII j o" i ajj 
x-SljJI (^ (jL£ i^jljj^ S-lSHI olaLkJ! «£-olj-i» jL£L>. j£a\ LsJiJlC. 

Ua^ji- jLijc_lI /j_oj_la (robot cjjjjij) (((jJLtujI » ^1 (jLtuj! ^1 (Jj-JI iJS^*^ 

5j_ljJ (j-*^ (_3-!J J-^W^J • < 1>-j i nil I (jjij^U.1 u^C- (_pjJL> /tLu^> 'Q^LII <LnJjj&ja 
(jl 3J>U (^SUj jl :Jjl ,i,{\ i_L^- (^ LaUJ I J....V. 3_lUj«JI ^Ijiitjj-ul (3$Uj 4j1 
A lil'i-^JJ CjLlLulII j-*£- 3JVI j-££ i jl Ji£.2l (j-« LJujjLi (^.ijjuJI tc.i-3 ^1) /T i ii "t 
4-jJl (j-S-J (oJ (_j^-I0 <4jj-uL>JI jru-Lt-J 3J| <_2^litjj .i_il^>JI » _■ LaJj 2 ij I u 1 1 
3JVI ila j i kj ^Ij iSJLi. Jjj 3JL>. JJjJI JJJIJ (j^ J^'^'tl uM- O^ '^\ 'LoL<U 

(jjAJL! i 4_L.Li.UerJ 1 3JVI C— a-a— — i j_L_ i(c_iL__>JI J^vlj-o (j^ 4JL>.j-a _p ( __s 

_, J *"■ i •■ I J ji - i|j_jjj 3JVI Jajj >>" _)l Loj .tj-oLJjjJI /<_C_>_ ___■_ _4_ol__i 
( I J i — » J ; » a 4ia^j^o «Ll__o Cjl_U_j _p__j aJ_UI) /j_oUj_JI ^L- _1! ji . _L«j(JI 

(J___i_l 3_5j__3jJ,l CjLjJ_«_JI (j^ «LjJj-a 4cjjiJ^_a |_J L—JJ *_oLJ^aJI _j_i 
4_u_jjjJI - -ljJ__-JI (J^u—sL—l! 4J3jJI ^—S JjjJLlI i— ___jJI _l!i (J o i"ijij .t—i—sIj 

.— -j__5jJI j_jj_i_ (____> j_ij 7_j_*__5 i__j3^_j 4J____Uj 5Ji —J, I (_L>- 3-oj^_!l 

_)I 3JVI (_— L— J i«LjjiAj x_o I o Js i ilia (JjSj (jij Lajlolj /j_oUj_JI (J3^i o' "-M *J 
SjLjuj . <LJLill gjlajel] 3-oj^UI jIJlC^I S'rjd" (j^Lc S^laj. J£ ^ Sj^Ls (J3^-J 

I (3 j a j-2j o' (j-^-*f ct-^' »l U-».al JSLi LjJjj (ji ^jjj ( _ t ^Lc (j^ ^^ 'l£>*"' 
^yk: (jla diljd . Lfcjuijj o^-"! f J-*-! J^ oLajJjiIII 7-jj^j j»JjJ S^tjlJ 3JV! 
. L4J 4 , „j_j !_£ jJI (jj^iaJI dJLLuj 3JVI Jjl»- (_,!£. Ij^La ojSLj o' ^Lij-^' 
l1!Ll& (jLa Goethe «4j_p.)) I jj"^ (_ylll (^-a-l 1 nil (_, j 1 ^-») 2 "^ (^ ^_jj L»^j 

CjjLja-J Jl^ (_gjJI J-«^ll i4 J 1 iiLmi aj La -- (_gl (J I (ti I aJjlj I JjJ-Jo I^jJoo 

.OLlLqJLJI «_L^>- C^^" L^h^ LtfuJ^ Mil 

iSJjJl>- 3JLI pjjieJ (jl Tt^Jj ^jlr (jL? JiiS iSJVL) JI ,^"VI (JIjjjcJ (_^-Ij 
JlSJj .3J^/I lIiL^jv (_LlL»o (_,lr AxIUj (_£JJI (_gj^jJI Jl^ii-VI (j^ p^j ( _ t j*J 
Ir I j * ■ t^ mJJlII j_& £_oj jjl VI i_pi-4T^ (j- (SloLill 3JL1II) Sjila lIuI 
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3jf ml ^JirVill L4JSL4J jjl£ <_fl-i£ Lblj lil iL^^aJj^a S-jLialll «CJV (3^-«J 
^^JLllj 1 Juj-SjloJ I (j ■■ a '' L4J (_jiJI t5Jl 1 iitt (Uinj ( _ t j*j) . <LuVI CjV.}L*J,I (J^. 

Lg-a 1 JljJt "1 1 ill (jSLx-l CjLloJjI^>- 3ji£. «L<4JJ . (jji^LiJI ( Jj J aA]| ( _ T 3 L&Lcvjji 
Ada I" ■" cjl I^T CjJijjI JLSj ,(_£j^i.I 3_£->Lika Jjl maj iSJLcuIl ojbfc (Jr>J 
(_5 JJI i Ljj_>l_LLa ^ylj I 848 aLc: L^iL^ ^yfl 5JT mil 004! ^T Ja. Jjl Augusta 

(J\j_ljI (j\jjjl_«_a (_gl J^c-l (jl L$_oJl3 {jll\ «L2j^LiJI J}L>. (j-o LuSLxjj 
jl r-LlseJ LiJLa icdli *u I ^J^uO'^^b -3-W cjJI ' ^ ** jlj^t <&ui JLioLi 

:<>GJ^Lt«iI aL«J! J*C Mill i_2jj>jj 

ax + by = p (I aJjUil) 

mx + ny = q (2 itaUll) 
x i-jj-^s (2>c j^-i^ P Lai <yj x Cj^LoLla a, b, m, n jl Jl^.^1 u n m't i.rj->. 
i .j I u 1 1 j .jJjLxjj _jj*-> (_ 7 1^. q J^JJ <ltl>ijLlII «_<t>-j b (j^ y i—jjj^sj a (j^ 
(jl I nlr x fj 1 r J j . ^ ->■ 1 1 (JjsJLj j»3-SJ (^-Ij • yj x ^^JLs-jJs -sLjcjI jjfc Lufc 
^J j . ^ -» 1 1 ^JjfcJLi A^-^-i (j I 4_$jLtfaA 3j^j-£2j (jS_4_ij i(j-GJ^ijLl,1 (_^ y (j-« ^j^l-^" i 
n (_£ I 3JjL«J.I LLij-iIs liL^ .cn^-^Ldl ^^3 X (j_a .j^. I A»" tl J_xj y ^ Ir 

•.(>uJjL«II u ^c J i a -> '■ LoLa b ^ 2 3-taL»i! Lbjj^j 
an x + bn y = np ( I ) 
bm x + bn y = bq (2) 

: j^J, (I) {y> (2) ,jVl L^-jia Ijj 
an x - bm x = np - bq 

(an - bm) x = np - bq 
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'•<J< Jj ^-' f" (j^J 



np 


-bq 






an - 


bm 








:<_t^ S^^ 


4_£jLIu-4 


h-3^3 


aq 


- mp 







an - bm 

jUcj^La . 2_1}U 2_JL\1,! oLlUjJI ^yaf-jj^jt 2_2jj_LJ! oji^jy j x jLkjI (jl 
i_x^cjj . a, b, m, n, p, q <_,_& j! JlcI 2" . u 3JVI ^u.'i (jl rl^J y jx (_t1<i^s 

LgJ <TjV.}L»-a 2x.jju*-o (_gl (J^. (jjj (^SL^XlI 2JVI Ja-u "^ (^SU-ij (a, b, p; m, n, q) 
< ■ ■■"' (liLoj) (_jJ-o 17-j-Laj (liLo)j (_yJ-o ' ' . \J ' '-"' (ijLaj) C7-^-° '-^j'-^h 1 d 3 * 
a, b, j! JLc'i/l La? .y JX (jJ^jiiU 2oJL*-a l ^l£. ojju (_£ jJl Tt-aLlj-JI J-<J-»J 
Cx-il^jJl ojufc jii-Gj .2_pLc jIJl^.1 ^jJt p, q (Jj^-lJiIU Cj^LoLla ^ j'« m, n 
(jLa c^jljiJI ojui Cjj_l*3 liLa .Cj2.}L»-a 2^.j_«j«_a (_p i_L-^l £yi <LaLism y-a-i^ 
T-j-laj *_ «o- (j_o 2 j j I U 1 1 cjLlLsjiJ! (_)S (ojjJsj ("ujj . L$J L*jj (j!j_iijj X y, 
,-.l a! U ,tl (Jj^Ja (j£, Jji-imH i _i 1 uLUI CjJSjJ! (^ 2JVI ^1 2 1 n^j <_)j-lUj 

. jl^Lv J^j ^ L»£ 2_l2!<J,I 

tCjLaLLaj (^LiJ ^1 . U *a i-LljeJ 7?-^ (jj^ L^JLol£_i 4_lLulJ! (_L-vi <j-«J 

a, g; m, n; p, q *ul21\ (_L->-? (j-o .-.lalu, 6 

7-jJaJI 4_lLi£. O Laolaj ^ U «" 3Jl>.Ij 2JsLL}j 

;(2J>U dslj_a Cj}Lj 2alU_,ll ajjt »jl2j) 

4-ti . „Ti\\ 4jolr CjLuLlJ .- U ." 3Jl>-1j 2JsLL}j 

. (2J>U (irGj- "J-* 21LLaJI ^ u .-.) 

.p, q ^yJI 2iLbl X, y (Jj^jJuII Cj}LaL»-a (^J^l (JJ-uJt .-.lalU ,11 J uijj 
(cSLxjj Lx-Lu 1 LaLx-i (j^jJ^L«Ji,l 2x.j^ja-o ^j^l 1". 1 nil . " 1 1 a I U , 1 1 ojui (juuj 

. 2 1 .1^ ( _ 7 jj1«x.j 7-J-I3 cjLlLi^. JLi^lib (jLlJLiII (jl"'*! u ,tl 
,j£ll 1 1 jo. JjjIs Lfla.V 4 u Tt ^JJ! 2JV! j-^IJjj (jl (jJj^I 2JLA3U jj-uj 

x_aj . ! Jbv 3j_l«j^3 . — 1 1 j U ^ ^JJ CjLiI 1 n^l 2jjoo 1 _' y .1 ) jJj^J c-l .U iVI | j_a 
7-jJaJLS 4-ul 1 n->JI CjLlLwiII . U . ,. ii s!jo-l 1 tLLaj (j^ (J^isl '"' ' "J? c?-^ ^Ui 
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SjijIjJI (j* j 'J i^aJl «LloJjI^>- a! jjsr~t( 11U jl ij<sl2Jlj "iJSj^JI a\ jJz-~k 11U ^Ulo 
lIiLlLwiJI jjiiTil Cuu-Lfl JiJS njl 1 ri'i^fl (j .i*vr (_,lr iSJVI jl (_yJI isLial iLiJl 

. « LLaJ- 1 (jj J *Lc L-o 24 j I J^o l _ 7 ic "-^AJ OJ- 5 
f-t^JJ (jt£-«J (jJ^wH o' (j-° 3J^' (j-^l 4J-5Jjl!I ' " 1 1 £ ta » 1 1 JLiol JJ£. JjVj 
jjl cLLiJ^jI/ j<u-ul (_gi JL>-I (j£Lx-i) • ' J^** (J 1 *^ (* x "tJ («(j'_9-'-*-" " -^ *— ^>*ri) ^t*^ 

(jl (j-£— «JJ l((J_4_«JI (JS (J^L>- ^ ... A 1 j_jJuJ,I JlJJlXjJ jSJj/VI I Jui A JlJt"i I il_t 

j-aLjj-JI ^ i\ g mVl <2jJJi^- JLSj . *u-uVlj (jl£U,l -iJ^ *sJ lil j-o^l JaJlieJ 
^ji. diljdj idilj-Ltl^ 3ii-ljJI /o-LflJI J£ jjj£.I (_JJJI '??-J-jJ (Jj^S (j-o (j-ILlII 

^yja. laSL&j V V 1 ~<a , I Al-^-« \l_.t\ v J< ^U^tj v , a^jJL I j'"~ 

V JS i"i I u jj.aj.1 1 dt-iiajj (J-lIjJI Cj^IlC Jiila (j^LlUVl i—Jc-yTu (j^-lj • V13 
, \s>-\ ,'v-o V V , I it ,'v-i >_o ) ' " • ijua I a iV , JLv < I JlSL&o <....« V a 

l^— . t^ - |16| |15) ' i~r^j- -J -J ( | 4) u -J J nv> 

. /*-J-U 0-ijj' La J^^lr dilj I Jx. VxSS: i-.fcal^ jjsj .output «?-jjeJU » <_>=>£. 

oJlj* (j- tP Lr'HiS *P> 1 ll>i- i " l - l> -" ' r" '"' "-*^ *y> x -^ CJ^LoL»-a «L*jjI ( _ T ji 
x—iiajj LiS 1... lji£Liij iV ^ V j<s_<-uVI (J-ft^eJj jjxVI (j£, ^j JL ^ Ji di\j^i"i\\ 

i« Li^slj^l)) i_j_lJIjjl!I oJLji 7vd-^ (j " '" '*0 .3JVI (^ (_>^^ V^J- 5 o^ r 

. ('LujiI^j 5>i^ i-ijtljjJI aJ-tb {j2 ii_xjJIj jJI (j£. * Jljju 4 jo 1 1 "ill tfjufc (jl J JljJJ 

i_j_lJIjJlJI 1 La ■ ■ aj (_gjJ! (Jt Mill (J^a (j-o i_ijJljjJI (_,i^. Cjlj^Ltli,! I_>23j 

LuJL>- (_y3 1 " I L La » 1 1I d~ < nil ?lj^-2 1 ^lila jJljjj i^LlLulII « Ja (_^>-l (j-a JljJu 

V(3) = p V(2) = b V(l) = a :Cj>L^jai 

V(6) = q V(5) = n V(4) = m 

iLa^vl 1". umIj j-Lo^iJI 3-jjj-c jIjl^.1 » ilaJLi ( _ 3 -& ia, b, m, n, p, q tf^p-) 

(jj-3j L0L4J Cjl_j_La_«J,l oJlj* «Lj>JL«J, /j_al_jj_jjl < " » I a I taj (JJufuil t-^/J 

■ 4-lt 1,1 1.1 J^J 5 j j I U 1 1 i-.LU. II 3j2j 4JVI jJjjj .3jsjjjji,l 3_lo3jI^>JI 

C-lJjI ' a 1 1 ojufc 7"J-La3 (OJ 1 1 -l j I La a jji Lii Lvljjl Cjlj-iilll Vjl 1 -Jj 1 aj i _ r ^ 
i— il 1 !!■>■ I 1 jl." 3. (j-o (_gjjaj 4 1 11^ LuLag Jp-JJ ljji>lj i3jJiJa-o i—xjJLj/I (3^J 

. I (j < j U fo3 y, x 
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V(9) = np V(8) = bm V(7) = an -.t-ij^aJI 

V(ll)= mp V(10) = aq 

V(13) = np-aq V(12) = an-bm "•^J-^ 1 

V(14) = aq- mp 

V(16)=^ V(15)=^H ..i^j, 

V(12) V(12) 

y = V(16) x = V(15) :^kll i_j!^>J! 

(jl JLtJ iSjjJL>- Cjlj_lilo 10 JLlIjUj .5Jl 1 nil (J^- JJ£. iSJVI AJ-2j lji£L&J 

1 JjjL>-l «Lji) l.}Jiie-a Li^iJ-i I 6 (jl (_ 3 -i-« : J I Jlj* • L$J I Jljj CjI^jJILo 4" 1 u-l <-!Ojlj 
^_3 2 jl. All 3_u| , ,i-»J| CjLlU-*J! j ii i~j . <LlU-»JI J^Li. 5Jj i mi a (jj£i (a^IjI 
$.j^>J1 0JL& ^ i n 1) «4_)^>.LLaJl J I (J-cju,!)) ^-j-U ufcl ( " 4J 2l (j_« >^* I 0^" 
. (kCiLm 1 ii-»J1 Sjbvj)) j| «3j^£jJ,I «L>JL«J,I Sjbvji) Sjj^sIjiJiI 1 hi nl^jJI dJtli 
«(JjjLulII») 4x-9j-U t-iJIjjJI (_,i^. d "-.;"*• '^^ jtJsljJll (_yJI ^jQill (JjLi mJjjxjj 

'V J ' " ' 4_»_uol_». cj! j I < II oJlj* *_u^»- (jjSij .(«GjJl^JI im hL>JI «l»Jl> 

. /^_oLJj_JI 

mJjJ i-Sj m'a. 3_JJJ_«JI l_<_iJ!jJl1! ^yk: 3JVI J^c SjjLla {yi LcSUj IjLs 
. (S-j-o-luTlII CLu\ Lui (j-o 1 jl Ji£.^l (j se Laj L^JLSj JJ-jJ (jJ-IO SJaa. UqJ I J i<* 

IjIjlcI SjJj^ ^_^JLdJI ^Ir jjJj (^!' 3jjijill,l i_xjJIjjJI (_jjj i_2jjji JiSjii^j 

j<u i4jJJL«JI ' " 1 1 J La » II (aj^ Vjl i_l!^j*jjj j d^aJI 3JLv (_jJI JijjtJ joj i3JljJl>- 
2 1 1 ..Alia y-j U 1 1 a i_jj i^aJI Ciljl or ^LuJI ^Ir i—x-JljjJI aJjj 
3JL>. ^_^ jijjii^. i_*jJljjJI *-;<-<»-»• (JJ^JJ i(_il^>JI djuLLaJI j. La »"' lj_ji-lj 
-" j 1 -»"j .yjx ^^IIajS I '", La c I JL3 2 «jl LaJI (JjSLj ij-L»- cr^ j flj^aJI ^£. <_oJ3jj 

.(jj/j^>JI 3-WI pj^jj ijy_ou^jJI j-;iJ-«3 

:2LJllII 4j^Jl«JI SjJLuII jjfc S^jLJI 4JI mil ^Js 4liLii<j Li^ Laj 
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puiigj 1 JggacJI 






2, -3,0 


1,1,60 


.-,i,U,U 


(2m - 3w = 0) 


(m + w = 60) 


^Lo-jj-Lall jlaJjUil 


120,0,2,0 


-180,0,-3,2 


(i_4>jj*aj| '"'." uajca) CjUIJljsJI 




-5,-180,-120 


£jia]l £Jlji 


y = 24 


36,24 


a 1 uJflJI ^Jlj-> 




x = 36 


a^LkJi 



-ij-»-J aJlC J' AJ^J 04J ^IJlC^I i_*jJIjJ J}_9^ 'LcaLi- u^ljlh] *_iJojj) 



l&riW$ J«M ^1 .liAiJI 2J2I ^ y^>M jtf crJI Uta&Jt 

(JjLxj j j'* 4_j£ JJJJ i_£JJI oL>oVI La? .jji-VI LaJl^-I jjllJ <±x-<JtJj. jj''*.'^ 
x_«jail (j^-iir^-Te-a (jljjjJI ^yjiLsol Jjvl (jj il i*_<u>JI 2_iUr jl 7-J-L1JI 2_iUr 

r-j. U 1 1 ^j^ *^»">- rt ^>. Vlj 

cijlal nit! (_)j<Ll5J i^jLaLuIl jlo^. f>L>-l ^JJI j-& ^jj jl L>j£j3 liLa 

HJ-Loj/^lj Cj I Li 1 11 U (J-«^ dJLjia jj 1 <aj 1 (jl LLcSLol iCjIjLLaJLJI I J » La 23 (_jjJI 

ji cjIjI j 1 nil o Lc j_<ji j oLaLcuil (jjjLlSJ jju L^j£ Jl^i^.1 i_gJJI ^IjjiJI I jla 

jjJji n 4JL9 aLo^I ^1 liJj^ejj IjLtaS I'jj .^" jl'a .(_jjj|jj Cjlji <Jl)Lj£j-a (_gl 

• j-i-l (jljjtA i_jVjJlJ LojiuLX I i Li 11 a uVj.} 
Pj 1 T" J J JJ - ?-*^ Cr^ '^LsjiJLs 3Jl>-Ij £ l-4^=-J <— iVjjJI (jjjjtjj LLLLoj 

(j_o 3_cjji^o 5Jal i nt JSLi jj* i^jJI iJLlo^/I jI ji^. 3^vjJ ^Ir ojui jl ji^.'i/l 

LlLv»- jJ .3^jj>JI <_aJ3jjj (j! (jJI ^jJLXlII ^Ir j j Laj jl JX.U 3.}jij_a (_*jJljjJI 

jXtl i_aj_u 4 i i i ii LI i_j_JIjjJI ^La i^^Li-a oLsou liJj^tjj j UaJol I ^Vl 

4-jLm: CjJij>o n_Jjj>-l SjLuuj . «!jj-I! (_j-ll ^l JlC 2 1 .}j-*3 i_2jj-uj. > LgHSj->- oL>ul 
l_l!jJelLl 7-jJaJI ^ JJ 1'* CjJlJO (j\s>- ( _ t 3 1 Jl»-Ij oLsoLl l_xjJljjJI liJjJtaJ *_«J>JI 

.^Uil oL^VL, t-xJIjjdl 

Lg-iS-OJ 3JI •" j 1 1 <aj Lai .jjjiLuiil iU^a ^jfc LoJI CjjSi (^Ll' L?- i LJ'' 0^^ 
CjJl>.| Jl2^ i(_iljj>JI » j tajj I tao. (JJJ (j-o <A-UI 1 n-»JI CjLlLjjiJI )«-:>-«->• Juijj (j! 
.d_uji 40 ^JJ-o (_ji£- (3jjW>JI (_gj£Li!l (_LjL;tlII /tjiJ-i (j-o 
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^^aJI 



'Cj* U '^^ 'j»J-s=JJ-"l^ ■<— il i n-»JI (j\ i n-»o ^j^/l «Laljuil Jl^-I (jl£ jJLJ 
t _yl\ A i i .. *tlj . <j . — 1 1 j j>-jiaJ| . " 1 1 j 1 1 c pLvjl <jSLx-i 4_j| (J-5^ Lt^' «UL<JL>JI 

j-tb ->-j la llj 4 m-a-i ^^Jl JJljlJI «_ <t>- 4-tl t~ 3jLc! jl^ij j-& ' .'J ■ — tl'a 
d j I o c jl^_S_j <_2-$-3 4 o mail Lai tcLLa 7" JM la 1 1 /c-4J_« *_« JJuul *-<^>- 4_lLi^. 

. «LlLc ^j , .,^1,1 7-^_Ld 

La (_yjkj i«(_L4j>JI)) pjj^sj^ ( _ T A t3y "-° <J^ ct^ 2J5U <3_u-uL-u2l 4 IS, <*7i t, 1 

(jl (jA_aj *_<tJ>JI JlJ_*-3 .CjLu i n-»Jl joIaj ^^3 ^SlA.\ (j^aie l»JI Lj-Lo (^Lo 

9 (jLa I Ji£L&j : (_, I r i 3JL>- ^1 3JL>- (j-° f^j-" 1 3^' a j " *j *JJ * -*>,' .JJj<-tl Jj>^ 

J0.I3JI S^Li^l J-t£. 99 Jl ~"^"' L<i£ 10 Jb>-ljJI S^Lual JlIc ~ • ■ aJ i2jljLs-lj 

.100 

1 «j jt"i 1 iit» (^jla^lSj (jl LuLia 3 (j^ 8 7"j-l3 J^>> LoJ^. cdJi j 3 k^j 

. I 3 (j-o 8 7"J-kaJ jjjj£.J 1 3 ^1 I 3 flj 1 a 'J 

jlSJLiV jru-Lt-J (j^ LajL>-l (_^II "^ i—l aj "tl« (jVi nil! S^SLa /j-;jjj jjb J^2J 

. Jl>-Ij <-^SjJ «<— 2^LL-uVI»j «(_Laj>JI)) *lj->-l sLSj^Ia 

^^oLo^l oL>oVLi (_yJLl!! (j 1 n 11 (2yi 1 nlll t-dj^aj J^i^Jl 2jl or j .i m ( _ 7 SL! w 9 

fJslj-I,! J£ (^ ((JjJJsJl)) «lj^vj_) 2 n Jj U 1 1 tfjjfc l".T 1 11 JL3J .SjL>.|j 3-3l I ilD 

j ii M CLul>- i3Jl>- ^Ir f-^J-o J^ fj^S (j njlj «i-a^l"iiiiVI » dil jSj 3Jl>-Ij 2jl3J 

c^x.j_u jJsj .Sjl^vIj aj U iej «Ja|ji,| jj^ ^^a (d_a^"u uzl»j «J-<jj>JI» *lj^>-J 

Sx.jjjJ1 dt-Te-Li-o I il iMjLik L«j^jjij «Qll (^3 <J-«-»-!l 4 j 1 11 ) «L*j!jJ! 5 1 S, a 1 1 tfJUfc 

.cLajLuJI S^CjjJI (j-o 3j^ 20 j-j^i 
(jl 4_lLc jjLa i ( ji- i ' jLjl -' ^J-^ 3 ^^^ T~ Ji f-** - 4_lLi£. (jLcuJ^I (_gjj?cJ Lajti^. 

VI . Lj-Lai L4J fJ-2-i LLia 3Jl>-Ij 3 j la se ' jLflJj i_3^LLuVI ji (Jju>JI 4-tl ftg (ji 

(_Li<ji2l (_y3 4_LljJ,I )«_4j>JI 4_lLi£. (_y3 «(_Li>-» cjLiLic (^Ljib (»j-Sj Li] t* LiJI 

4 ri l"i -ie-a 4_iLi£. 25 JloJu I J1SL&5 4_LuJi,l 7-jJiiJI 4-A^C (^ ((CjLs^iljj/l )) 4 i no^e-lj 

.7-jJaJI jtJi^. 4_LLiC I9_i aj-Hj Ls-Lu i*-<i^iJI sic 
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P-iiigJ I JggaoJI 



2378561923 237856 1923 

+1293658197 -1293658197 

=3672220120 =1084903726 

J^Jrl : + + + + + + + + cj">b^^t : 



(jjJI I J i u-fflj 2 ^jj LaJLi y-j Laj ji *_4J*jJ 3JVI <tj*-aj_i (jLSLoVLi q\S JLJSj 
La lj-J-5-^ (_yjJlj i L^J j^jj-t V CjLlLsX. C-J t^"_' i_2jj-u lilt j (jl VI i L$-<-ujLaJ 
<LmAj (JjjjJLi (»J-Sll) 3JVI 4j*-oj_> (^SjJ-lJ . (JjJS^JI pLj-^3 (jJI iaLxisI i L&l mil 

. Lal_4J ' fljIts&jQ < iftLmLj 

Jl>-jj (jl£ I jl La 4i>o *_Zj (_g jJI ja^jJu joJSj j_p SJjLSxJ Vji «jjjjj» L$JI 

oj-LljJ I (jjk ojui .7-jJaJI 3JL»- ,^3 «i_2^ti<-ul» j I i«_«j>JI 3JL>- ^^a <((J^».» 

(jj-i (y-j La II ji) *_<j^>JI 3 -J t~ ^Ij^vu 4-oLl!I ajlajj I /^ 3JVI ajjjjj 

/tjlj_i (j_o da 2 a ^^Jj^l <LiL>JI i— JlSLj LxjIj «i_a}lii-ul ji» (J-<^>- (_gl «lj-»-l 

,<G^o (^jJI *_o .SJlc. J£LI rjIaJI jl J-*»JI 
(j^ «J_<tJ>JI» S-sLiiaLi Lg-j.a 3JVI ^j 5~'a i3j_p-Vlj SiJLjJI ZjJaJJ I Lai 
^^3 «*-3>l "i ( ii VI » «lj-^L> LdJji^j i3_}IjlaJ! ^ cAajjua (jlll *JaljJ,l f-J-<t>- 
^yfl 4jlr I ll^ao. i^JJI t_jl^j>JI (_,!£. 4jI JlJI ^yfl i-.U, ,u ^pJI .Jalji,! j-j^u*. 

. 4_oL<JI 2 j La ■•- 1 1 
'. ( _ 7 1j Lo ' " ' I J La "- 1 1 OJLA /_^ (J-«-«JI ^JL^la <JV J J 



24$ 



2378561923 2378561923 

1293658197 1293658197 

**p*p*p*pp "cccccccc 

JjSli SjM-i - 10 10 10 11 j/fl !>iLi +11111111 

juli SjM-l 118 5 9 13 8 3 6 juli i>=Li 3 5 6 1119 10 

10849 3726 367222012 

*j ifa c ->-j La i jl i tLj-Ja-i Li*-;L>- i «LloJj l^iJ I dJJj a! Jca-'n nu 3JVI <j-oj (_j-3 
.3jL>. (_, I r 7-j-Ia jl 4_aLiial 2 j I -i c J^ *'j^-i <j-° ^^ Sj^-lj 3jl3J iliji 

.,3j>^-I' 3JI (j- Vjj 4-lLlL-^TJ 1 4jJ| ■" i i gaJ T?-^ 1 ij*^ lS^' J-* O-^l '* Ju * 
Lcjj i U ^ a J. -»■ ™ j S^jI/Llo (JLiclj VI j»3-S3 Vj IJl>- 4-cuaJ duLS Jjjj-aJI SJLS 
jj_ojjJ (ji (jSL<u iiiltj (j n'vij (_5-^ 4j.LLLreTjl 3JVI Lai .CjLlU-»JI (j-O ljL>-lj 

JI -i c VI (j_o j_l1SLII ^^Jl S-sLUsI 3jj a II 3JT 4_> ^j S3 La J£ j^=-i3 i^ptj 

3_iL£ 3JVI ajJjlj (j^-aJ «bl l~iiirjt LT Cilu JUia idili (j^s jii^lj .(Jj^VI 

dJLu) ' ■ 'j uaj I CjljLiolj .U^ill 4_ul! 3JVI rajl/u ( _ T 3 7?-^> J *"' '"' I J ,_, Sj i uj 1 1 

■»■ wU .^.tl l^^jU" ^^a ■» U L«£ i(»Tic-tac-toe» jj . ciJLj . 

3^_>J JiJSj . I Jl>- Laja-U Lc_^ij=-a O"^ ' Ljjl 1V11 ill L-uJii^o /J^hh 1 J-*^ ' Jl ^ 

■ L» j La *- 1 cjIjLJoVIj J 2 * II j ^ 2 1 »" 1 1 (JjI mil (_,i^. *^j ' "j\j ^jj i ^ 1 , 1 t«tL>c 

<G_i_<fcj_a (^1 S^Lbl iLuj^Clo LuIsLjj JjiAJLi q\£ «USLI .4jJjJ^JI i'KihII 

(jl ^ m-dJLj JLa juSj .3_j_oj_lJI 3Llj>JI (JjL^o (_ii 3ijj>Ji,l ajjt j^ •^~ <j^ 

^^£1! (Jljjiil sLuLuIoLjjJI 4ji LaJul (2>c JjljI «bf jji Sjuiuj ^ a i ujj (_g JJI ? ( _ T JuJI 
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(_L-v ( _ T 3 7^*-i Jui3 • tULiljelljl 3JVJ *Lcjj J) I +"'J JbaVI ijjais (_> u ^'- a Cr^l ^"J^J 

Lj-Lj '"'"j LksLLi «_iu 4-bl (j I «La-jjJ i3JVu 4 La jjj 1 1 tUaajae .^."tl JjLcuil *-;<-<^>- 

.4jl3j Jlaj ' a 1 "VI «_a dlli (j^J 'J-fP ^^"^-9 L r**-* La-ij.} 

3_JLl!I JLljv^I ^La i4_ls J^i^. i^JJI oUoVI ^ ^u ^Ij jl£ La^-aj 

J J'^~^" (j^J 3_>JVI slj^j.'i/l (_yi JlSIjJI til i<~ ,_£jj_c^a (_yi^. «(JljjJI» «_il_oi!l 
(_jJI A "I ^ ,^»" LdJjSj -1 j 1 1 qj 1 1 ( _ T 3 SJjJl>- r-iLxj » i^aJ ( _ T lII '"" Lala-asl I 

.( i^j-u LsJl! I Q * ' aj 

jjia iCjulSLaVJ Sjjjilo 4_u-uL>- 3J| -"ji i^agj JJ-fJJ L^J ji_> (_yi!l J>_o^J>JI Lai 
j_ilij 1950 aLc (_y3j .ciuJi^JI i_!jjjiL>JI a j J a a (jJI SjJaa. Jju Sjlai. 4j^l9 
Mauchly ((^yKjLasj Eckert «Cjj^LjI» «_a cGLSiJsLLa jljLiJ (jLa-i^J Q^a (j_y>- 
(jl j^JJLi j_jJl^.j .^j^Lj^-al ^^-ij^iSLII i_!jjjiL>- Jtjl p^ii-l Ss (jL? (_g JJI 

jlSLal f_j\r 31-dJ3 CjI m 1 11 ->o ^Ir VI 2 <Lui»JI (^ J^^ >aj j iVi (_£JJI jj; ii'll 

.(jLaJJI (jja Qj£ (_L^ L$-aJ^ ^1 £_uJ 
: La-fli 3JVI 3JL) JLi«-a ^2: (J^jljIj (j^ m 1 11-sJ TtjJJ j»JiS J^J 
£_a J-aLtlll (j_a L^SLa^ ^Ij ill^l j^-ll j-aljVl -\U<~\ J^ <LJf ;V/jl 

3Jt 1,1 U 3_f^l (_L»o <jf (jiL^ <ul iiLIi ^Jl <_kjJsl . l_L£L«-a lj_al . jIjlcVI 

4^c_l^Ij 3.}jLj*-a (_L-vlj-aj *ljj>-i (jJI LgjJJ^so Jjlj cLuiLa-lX I jl 4_uLl»^dIj^JI 
a JLJ-" 1 1*1 L4JI (_gf) J^^J-a ^JtJ u^z. CjLlUjJI j^=-i3 j! 3J^U (j^-aJ La^ i/aJUIl 
l_gj^«jj 4jI JjJI (jJI <Lub S^a Jjjij (SJ 4-fljLui 4l».j^ ( _ T 3 L^JjJj (^J' jl Ji£,VI 
SjjLa 3JVI C^e-J-i^3?J .(SJljJljsJI jIJl^VI tjlc 5_ulj 3_uLu^JI CjLiajJI 
(2jjjj_«JI (J3^ (_, I r t _a 1 0" r I CjIjIj_SJI iLjeJilj (^j^Jlc SJjLLa ^Ir LUaji 

L2_L)LLa 3jLc jlj_2JI Q^SLjj) .j^>-VI (j_a J-J-^l I iTiJl^vI (j! ji (j"^jj' ' ""a 
jl i^_au^aJI (j-a jj>-I >j->- (jJI j a^JI ( _ T 3 jl , i^ATill 4jj^|j^ (_r^ j\j i~" "VLj 
3jJl2JI ojui (jl . ((—iajjJI ( _ T 3 jl 1 1 J '"* j aaJI (<u cLSjLu/ cLlaii ^1 3jjj(JI (jfl 
3 flj>taj ' 3j 1 ^""' (jil 3JVL9 i«Gj^ i_ijjj/L>JI /- La »~ (_yl!l (_& j'j-^!' iiUejl (^ 
U 11 '7>JI t— IJ^-cis (j-a i—lj-Lis (_5-4^ (<U (j-aj i^jlS (jLtuJI L^JI (j-tlJ «J-1I i_)J>^-' 

.(_gjjiuaJI 
. L$S^L_uj 4J2I 4_l1i I fl '^J L^J^L>- (2>a (_gjjjcj Sj^aj 4J(J /tjJJ p^Ili-l '. LuLl 
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(j-ta-lX I p-I^Ili-l ^=-1 7" J"- i^aJl oLsoVu jj i nil (jJI (jjj^LaJI till jj Jl^-o jjilj 

Augustus «(jLc.jj^ (_£.} . A» 4ja-"iit aIJS ;_£ jJI 3^jj(II (j-a JjJijsJI pj-ill I AA 
(jj^JI CjLjjialjj »l olr £yi j^i-I JJLcj George Boole « J_jj . G»j de Morgan 
i4jJ_lL>o2| CjLuIoLjjJI CjLu-uL-uI J^j I^SLlo z^-jOJ al3 LaJiJt£.j j 1S1C *_<-uLlII 

S_LUtJl -i_H aJT oLc_^j i3 |»-»~aj' 

U-.,jij tl_iSU iib£ tla"! ,J> Jj U 

"Ojjr" "SjTlJJl" - 1 

"Jill o>LJT" "ivS^JI oJls-j" - 3 

L-eJi^J i^^. W cJl5" j-lj^V'j jUo^l oljjf - 4 

g;y^Jl .IJfeJl .U*i,l ^'Uill f-UiJl »U*i*1 - 5 

4 j I f J-JJ-J i_£ j-ll f-Aj-^' (1>^ '* j:;e i^ o' ^rhh 1 £ *-°' J ^ j^^l L5^ U^-*- 1 Xj 

4J t~ (jlj «UJeJju <iJ3^Lc Jl>-jjj IjLjfc .i_!jjjiL>JI i uajj (j_uj-ujJkl i—i^l 4Jj£Lj 

4jIL«JI t_Jj^JI Jju dlli ^IfT Jl2J. JUJLl iJLA^JLjSLlj-aVl v2jljl£LlVI (jJJJ 

Leslie «(_gj-aj^ J.L» i_£JJ^IjJ3t!-'-" ct^W^^L?-" TV- 1 "* 5 ' LaJii^. iSj-JuLlo ^j^M 
CjLx-ijJ2JI i_*jSH I i urij ((Jj^-iIulII (jj-^' lt^ ^t^ 1 lS^J^ JL>-| jjij) J. Comri 
<iij-^- i_il i n->J jy-Lo-i 3Jl Jajjj (j-a (jjL?- 2 *^' Ajiseim! i_£J-I! hjJlJlLj 4j^e_lII 

,j_o Li^jJu 20 .-.KU.tl cLJiiZ jlSs .2000 ^Lc ^^ 1919 ^Lc (j^j^iJI 

j»Lc (j^J .3_jJLLo 2 a I La-J (j^jio ' a.naj ^1 L^la-I (j-o 77^-1 lt-^' -SljLC^M 
jjj^jJI (_^J^aVl (jT^loJI aIs i4i»C (_flj-alla ^1 J-i^sj Jl3(jI^ LoJlJ^j 1928 

31oL^o SjLjJj SjL-o^I 4jSLL1!I jL^j^I J^ol Jl3 o^ lSJJ' Brown «(jjl>J» 

7T I II LaJlJl£.J . UJJJ d ' ""*_' CJUI I II-kJI «lj^-U IjlJ (jj'j-^ D"J •(_,!' 'Ijl (_yJI 
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.SLiJajJ! ^ ^sLLij 30 <_,]! 20 4^j-uij j|j^.l 

t2jl 1 niLsJI JL^=-o fj£ Jj^l JLjIjJI Eckert "'"'J^_'|" j "-- JJ9 il£Ljj_af u]\ 
iJJb (JL«^J (4J J^J .(_y]^jLa SJlC.1 1 n<n sQJT (_,!{■ 4l»C J-jLlj (^-1 ^tHJ>^~' > ^ ' 

. Luliil 1 n ft ^^a SjinjiigJl Moore «jj-o» <L-uj J-a ^^ j.o'iM j^i-T (^a 3JVI 
Wilkes «(j "^l_ij»j Turing «*Jjjjj» ^1 *u (jjj 1 a 'm^j (^ i_i_jj-uL>JI ( _ r h (_£ JJ! 
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^$aitt»4tt ■* 






ljL>o ajjf o^i i Lincoln (jJjSLLJ 3_uJlxj J^j J-lj 
jJs (jj j I iLJ (jLS i(jJjJijj 3_£j_»_a aLc 3-A3 1 1 8 1 5 

3_^_<JL>o2l LtLul '"'' ajJaJI r 1j 'j I J j ' 2j3. Li 2 jj I 2 a 

(_£ J-lA (_yJI j la Li Lai 4_J! j-LaJja jl ^"^Vl J^a-" 1 M j (J S 

iij Jj_j <_ 3 -Lc (<uuL> j-3t ^LLlJI Ijl^J tjl^ jJLl 

<j-Aj tRussel (Jj-oIj) 5 (iaJal "* i^Jl* 3-^j)J-<a>Vl CjUJ^^L^o (*) 
(Ji^ej (jl »-3>*j V i^^icji JSLI Jj}L»JI Ji^tj tjj-ill ^J^| ^i -Of 



(jJajSLu/il^. JLiisl 

tklj a ■■■ 4JI^ La :,j^L>L3i 
7r j^r if-i Jjlq j_L^ 
- 1815) G.Boole J^jjj^. 
(1864 
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/q-lLCuj j<sJjl!Li I <"n)o (jLS 4JI »l mi ii Li JjlaJI V! «Lui (j£. <— 2jj<j j<sJ . dJLSJ! 
jjJiLcil JiLa <Lla1*JI ijliljj'i/l (jLtli aJ LilSLs i«Luljji ^^3 4_bl i_l!jLJu jJLlj . 4_u! 
dJ I j ft j iS-jJj^I CjLuIsIj^JI ,_£ L-ujjJ> «L_LjI (- La c I j iSjjSJL! CjL-uJjiJIj 

. 4jL3JiJ^3l JL>.| JLJ (_ylc "LlJuJ^UI /<sJjU 3-1^3 J^ 

(jj/jljji,l (_j-3 3*lj_2JI (<s_l1jij jsJLj (jlSLa --Ij ^All sLblj »l i n ill (_yJ! 4-u-g.iJLl 

(jKa ioLu^L^JIj 5jbSL!l Lol . J^o^l 2*l>s <j-« ju*}tsil (jSL«_u] Sj^-pJI 

iSj^jLso^I 3 i nji'CII f Lu? L^Jj-aj (_ 7 lll (jjjjljJ.1 (_,£ I alia a Ltla L^ia-a IgjgjU" 
(_gj"i i ii a (j_a f-Sj-J (jl (j£Lx-! (_j-^!' «LLuJjl CjLaLalL&VI (jjil j-f^ luLS JlSj 
1^_j_L>ol i _ T 3 (Jj--) C^J . 4_i£.Lc_l>. 2(1 -n gj Yj ' rt i£^"< i n a Jj^ ^ |j aAJl O I a> J o la 
(_iJ| 30 4J_«_l3 La 1832 aLc ^ (jUj^ll f "^ L^ Lr^l 'S-LajSL*. Sj-ujJLa ^1 
tiiij (^ dJLUI J j ta i^l u If jjiif Lsjj Jjsf j-Aj) SJjJ-ll SJljji. <j-a <L>-t»- 

.(3_LcJI 
<Jl)L*_aL>JI CxJL£ .(J_J_2_i J .^'ai J-^3J (_y3 (jlSLs i ( _ 3 -*-aL>JI /a-<l*_<JI Lai 
(jj^i^l Lai il>lL>Jl 3 ,,M;< (Jr 3 ( jjik3UJ,l »l LacVl ^yk: l^>£L^. 4j)_lL>o^I 
CjljLpi-VI (J^L>- (j-a /<i_AJ)i < j"n nl /ajj (jlSLa iCjLlaL>JI (J^i-Ji (_jJI (j^e-aLLaJI 
jj_jj| A . ..jl . .. a CjL»-L»- (_y;LLJ ljLj(_a p J 1 * " (j-a aJl-O-J La (jLSj .4-jJJjJI 
* Vjji (jlSj i3jLajJlj 'j'^tl (^ ja^jLaLaj-*! Lllj-L^aJej I (jj jJI (J^-u-m" i nlj^-JI 
.(_pLjj>JL> JjLxlUVI 3 sc - i lJt!- ^j5 tS&£- Xi JLa ^Lj IjLLca LjLi-^" 3jLc 

(j_a t LuLjj t «L*aii2J ^.LUtjJ t Vjl 4^_coLcJ1 (^gj-t- L g r J 1 Al_ki_u1 1 JLA (J^J ^j-l>-I 

«JaljJI u^ cj^A£ i2 _i I -ica «4jj)Lc. 3jjjjLa» ^^a LJLU (jjSLJ ^jLni-l J^L>- 

i _ T b (j^j_ujjua j j sej t-^u P M anJI ^Lui t ujjGj jLlL>-Li aj-Sj 4j^_l>- c< i n t uLa 

t 3j ,".^ «L_uJiLtuj1 i_L) (_7-^>- «L*-ujJl1,I oSJt (_ T 3 (J^J ct-^J 'tSj-*" ' <: ^ J H :> " (j-^Ji^* 
La Ijjii^ 4^ -Ij^Atl s Lbl (jL? (j^sj ^ IjUol «Gli Jo. ^ tliij (^ jJ! j-aVI 
(jLS (j-a (ft^ia (JjIsj i«L*jjiLlII ji 4_LaL\II (Jjji Jju IjijjLalu joJj i_)-«-»-JI 03^^H 

(_^5 Jl£.L(jlA (JJJJ J_a^S^_a (J^-l (J^ Ml /CJ . 5^_JuLtj1 (JJ-U Juu «L_ujjJ,1 (_^^ o"< I n 1 

(jj<jJ! JL3 3_J^_pJI 4jjijJlI,I (^ j>^^vj (J^L>- (jL? (jl JJUJ .«LcoL>- «L-ujJLa 
( _ T £LI «LjJLLajVlj iLuLialj 4 j i ntj-aJl (jj/jju Jl>-I i«LlJLu^L!Ij 4_uujjJI oJl>-j 
CjljLsol ojufc LluLS Jul! . Cj Luia U^J I (_y3 (j^uj|jj2l 4jIq La S«I^J3 (j^a (j£La_u 
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iLjlsIj tc-jj^sI Lojti^. (jj/jji^ cllac J3J *->l3 JiJ9j .^Jjzl S^vjjJI (j-o Sj^SLs 
eJJt CjjLs . dJLulSLuii! (jJjSLl! Jl^jlo 4jjSLo (_y3 1 alaaxS Lo alalia Liiaji (_L4£.j 
p j I < 1 _o_& L^3_uk jlii a i4_lL>J,1 » lLuai.1 L^Jj^j-i 4-uij)U" Cji 1 hi nj-a _UiL»_U 
dl!i (Jill ^j Aaj 4j^oLjtJj njjjjillj (*>L*J1 '^J 1 ^' d>4^' ct^ (j\loL*JI <— II j Mill 

.3jL?tl!lj 2<~ I »<^«tl .i 

uii^L>J,lj i_jjSL1I (jJI Jjj^s^II (_,lr Ij-sLa J_a-i 7=-^-^' 3_pSUl (^ 1 MAj Cj 

i_L) LoJlJ-CJ . J (j < 1 1 (jj-lj-aJJ (J^jLsJ,! JLiX.'i/l JL>-J Lg-ojJiJ q\£ ^^lll 

«1_<JIjJl^ •» J ~ flJ (ji JJ-^3 l«UjJl^J (_, I "j\>Jl iiuill (jLS (jJ^ Mutlj 4-<JtoL>Jl 

tlLlji J_*_! Jii-ij .(_Jjji.i a-j-iialj^a iJliLuIsL^JI ^JiLlo L$-j3 r«JtLj (jij SjjLgJ 
4_»JJLj «LflJJ_ll i—iTlSJI !_gj"i 1 11 a 4-.i--y.A-j joJj 'j-^i (3-**^ SjLil oJLA (JjjjJlJ 
(_gjij J-Juj-Aj Peacock «c£ljJiLjj»j ji^jjj j-o J <^^ La I ju&j) 1ji.il 4j^L>>JVI 
((r'Jj^oLS^^S Cj^i_p (_j^JI CjLuIoLj^JI ( _ t 3 SjjJoJI «L>-jJll /j 1 11 1 nj^ (jLcj^o 
(j-a jJ-SJI i_d_J Jl-I I j . . .."si (jjji SjaJdll CjIjL^J.1 (j-o Jjii" i nj (ji J^J jj-^2 
4_Cj_<i3j_o ( _ 3 _3 4 j 1 1 1 j \j— 1 1 ^t— Ji— Lll (j_o J J i J I 4-^-jJLj (jij ic iaTiJIj JljsJ! 
(jjj^LiVj Gauss ,jjjjL>. JL«x.l Jjji^tll! «L>.j ^Ir ,_& (_7jJlj 'O-^LlUsLj^JI) 
(j^-ujijji i<jj^i.Ta Euler jJjjIj Leibnitz Jiuj-Jj Lagrange jiJIjjLVj Laplace 
. «Cj1j_l»ILo^UI» I a uuS. a j • y 1 1 /^ ^Lu^oi ^L<ix. J^j j^>oi_a ./o-Aj-lcj 
i 1jJLL->o1 ( _ t 3 (Jjj-oI ( _ 3 j^dLjj (_L«x. j-ujJ CjJSaJl dJJji ( _ T 3 c-u nail (j-a (jl£ 

3_«_aL>. ,_a cjLljIsLjjJ! 3 j K I j ~ j ■ ' i a I SjljJl^. 3_La-o ijJLufc LixJL? (jSDj 

^jjjtill (jjijjj 4J_l3 (_LalSjJlj (Jj^LfljJl /^ LlstJ (J^J Lg-JI (JjjijLS ir-Jj^-LaLS 

LILlJu-tD JUU Li_J^ 7T w<tl ijJ^J^-aX. ^ya {£ J fPlS I nl » )Liu JJ&J i (^JJJLJJ^.. (_3. Ji) 

«G_<jijJ_o ^^3 L^j^ (JjjjJlJ Jj_> (jLS (_5-J-ll 1 (j i ii lit SJjVI (_y3j • J>J L-JJ-" 
^.3 I j q lA . * nJliLuialj^JI (^ LlbtJ 24 (_gj^ju^c. 3Jj^a ^1 i»Ji^ i3_uljiILiVI 

.(_Lal£iJlj (Jj^sLfllLlI t_ll i ii->- 

irJ^j^-j^LCj Trinity ^^IjJjp 3jK ^^a ^Lloj (jL? (_g JJI n_gjjJu^c. t-^3 
1 o^J (jSUj (jl£j tCjLu^L^JI 2l-uIjji! t_JLL^ SuiSLJI ^1 J^j JLioV iki. 

(j£llj i«GljJi^ )«_o Lu-uLiJ^iiSi 4_L^a i_3^btjJ J^J aLo! L2jjia tc " dj (ji j_o 2 1 
CjIj i i ii J'-Jjl JI Cj^Lj SJlJ, /j-ljc-jJi 4J3I mi t i_d_>3 (_jJI "j tajJaxi u (jLS dJJji 
.«UjJlj j<s^.Ji 4-jJj|j 1 11 (j^. 4_i_LjtJ (j£, dJLufcu iCjuLalLoVLj I J_;" J < 1S1 i_i 
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^Liujl 4£j^*J I JlJu-uJ 'j^J-° (J.W O^ • <-li I jJj-u j-iiu£. SjJ, 4-m.flI] d Lago-I i_£JJI 
2 ajajlj (jltJJ S^f.l n'-wl bl '^°i fjJs Liiaji d i nAj /ojeJsI 4_cSL! idJLul£L<J,l J(j< a 

d j * o -*• ^-Aj t«^S_a,1 3^LcV1)) «Ljjt_4->- ^j aj ij t uu t i La * rt ^ji uij t«U_«L*j1 

Jjj ijLij . Cj-j_)I_j->JI (_y3 (J-JJl^.1 i ii oS (j\loL*U (JjWiJ! AJJ j j ' a 2j I ("n i ii 
Sji^Laii, 4-iiL^Iaj 4_L«jt>- ( _y*j« ( _ 7 L>J,l CjLjjLlt! ClU » (_yl^. ^Lu^sj^l Jl>-I I JaJl 

. ii o LLl3 L-J ! »l i ii ill» 
3_& Jj-J imMjJI (j^t^J! aLCL&V! (jL? <iK C^JS^JI I JL& jljCLal ^ykij 

3_j_i_&i 3-JIjllo 3-iSLUI 3_ijl^>JI Cbtlo 1844 *Lc ^j .3_lIUJI cjLu^L^JI 

J_jj IjJ La (JLCjjjiJ . (J^LSJillj J .'-^1 A"ll c-i| , ,i-^ .i 4jVLia ^Ir tU SLsLSLo 
4-LftC J-*J ^LLi^^O-" (_7^ J^^l 4-objj-ul /t-u^sl L*^ tix^CjJI ^^3 ill! j JjLJ 

4jj/jjua I j" * jj (jl ^3 1 1 ii 3^-3 /_& (J^J LjjsJLc (_^!l «Lu-uL-u2l S^SLill (jl 

. jj-uiio j_lC (j olr (J-sX. (_y3 L$J (_JJU (j-o Jj! TJ^JJ O^J ' Jj*1 J^-° ?T JUi^j-J-a IS 

d J ti ij o c ^-"' w ^ * rt (Sj^*^ Auiaj ^j-* (^^Li- (J^ mi iS^-^ '"' ' "jl *-^ J Lj-*^ 3 b>l I 

cjLs^IjlIlj I . ^»j . ^ ^ j isLui'iil (j\j oLa^jJu j u *< 1 1 | j^ -""jjj . Vj o i"ij 
.cdJi j-j-c. jl 3_jjjl£. (jjSi (jl cjLjs}L»J! a'j^i (jSL«jj . pLuSizI i-aLLi^al (j^j 
(Jj!l<iiLI 3_5j^la (j-*j) calculus ^1 < . n-»- ji£JL)l ^^jk Sj_u£lll J^j 2 o frl . m LluL^ 
jl «3j)j_jjl)) (JlLa ^_j_ALia_a ^1 lJlj^jLLJ 4_a1 Jlj>*j < nl ^j^- 4 - 1 0-3^H ^ ' ' J.' 
(_p_o (Sj^ji- (_)-*>• (_gl) 4_LoL£ CjVj_2_o 4^t»-^3 l*U jSj illj^au (^^aLJEjil)) 
.(_g^L»JI jjj>JI aI JLJr'n nU /tJLVj 4-lU3LJj CjVjula ^1 «(Jl3 (jLjijI (_p» 
^g \l ,^.~ aVI (_U_3 jj- 7" J "' ^ U i— i-J^JuJI Jl>-1_l! ij^-i «L2j^IaJ tcjjIojISj 
3.}jJlj*_oj (J-jj -a- "1 1 1 4_Ll3 *Luii (j^ Sj^ILlI i_iJGj» *. Sji^IlIJ Senior jj 1 m 1 n 
oJlj* «_o (Jj-1 (J_oljLLj .((jsJ^LI 4_«jLo Lolj 4 »" 1 1 «LiIL>- Lol (_,-Aj ' J ' 
JJlj»_oj tjr!^- 1 Cr^yj j^°J-* 3~'. ■' '^i^yj 5-!-i' J> -o ^1 I 3""i"^-j".' SJjill 
((Sj^iJI)) 3-»lSLl j ususc " JjJlS W i_3jj>JI aJlJ-"ii ii't(jl (j^Lxj ^iiL*^ 1 Lfcj-ca Lul! 

iJj^tiL! (JjLs t= : «LjJLLtl jj^jJI a JlJ-" 1 11 1 «LiLiLA ^*-i (_y^-j . w= Sj^ill : (_gi 
aJlJi-" 1 n't LdJj^j ,(<sJ^U SjlJLo =r iSjLuil 3jJU>- =p ■ j 'I - — > 1 1 3^jJl»^ =s 
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i(jl) (_3j^JI JjiJ (+) *-«^>JI j-^JJ '(j) ' rttnttl i_3j^v Jj-i (0) <_ijjiaJI j-oj 

w = st [p (1 -r) + 1 - p] 

a I la ' ' (_pJiJ (jl (3^-* J j J^ fl" 1 1 CjIj^I (J Jt (_^i!l SjjjlUI CjLlL«-*JI *-J-<t>- (jj 
. 1_£j_aj>JI aI tS i II (j-J-JJ J *C i"i t ujjljj Alla-i j-Aj 'J^ aJs^j] (_gj-!l jj-ajJI 

/<lja_i--^-i J a) 4_ljLlj 4-it-u^3 (_y3 I J « i aj mJ| : (^LuJI • '±jjuusui\ SJVjj L$-»-o 
j S"i flJ (j^ J.W O' J-°J ' ' 849 f ^ Lr^J • (lt-"'/^- 5 '( j""'^ "^/(_j-<£-<J <3j]aLi. 

(^ lIi LljIs Lj^JJ 1 jI"< .J (3^- J^ i ( _ > ^>L>JI (—ujjClII (jyJIj 3-uii«JI 3^-jjJI (_yJI 
1854 aLc ^j . IjJJ^jLujJjj^^ libjo- <-< nun? ju3C^Jl£ (_,!!! ^-J^JJjoS 
4_<-3 jJl^v (_gJJI The Laws of Thought (j ^ a-i II (J-lJIjJs) JljLII 4 Ur j lLJ 
jl Cj Lc j_<tJ>J, I 2 Jj la I J Cj LlUo LjjJ I ( _ T 3 i_2 j|jp<J, Ij ijj^jJI «L>JL»-a JlcIjJS 

q\£ jJL! . 1864 aLc L7 °> j-«-*JI (j-o (j^-Vj^'j 2 » i nllll (^ J^j (_y3j3 . J^j j-i»- 

'o ' "j\>-^ jW-*-" cj-'I oj-*-^-y "^ (ji^' ij^jj-Ajl, I sl^JI diUji (j-° I j-»-lj 

. ^_$_«Laj-A1 .Jj ^^ ^^3 aLa^I ^^l eUjLfc di\ alaJe > (jj-ajJL) La 'J-^k p tj J 

L4! LLj^a o^ I Jj I J-* 'JjliilLj ^1 3-jJiji2l!l 3_uJl«JI S^jjlaJJ LLj^o o^j {^J 

La (_f Jla ^Ir Lal 0" frl <LLj-C (jjj *sJ aJsl^JI (_y3j .(J^-Ls^l (_j\r s-^u* (_gl_j 
«Vjji j-j^.1 ij -(Ji3jW^' < — J '^! J ^ 5 'i>^ »l olr (_j^3 (j-o LaLc (2yi 1 n «->■ (j-o "-Jj-Sj 

i«U (3;!-^ C7-^' «CLll£Lo ( _ T 3 (oJjlII I Jui )«_ll3jj joJj .jjil its! (_g j j_LC (J-«-»-lt Ijuk (jl 

aLc Claude Shannon (jjJLi ^j K 1 a .°:."<l LajLl^. (Jj^JujiJI (j>^" ur 2 *1 
c^^JI dJJi^ (j^JLi^l^j iJ^j j^o-j 3_uLj^SL!l jjI jjJI (>j2J3>L«J! 1937 
(jLa I Ji£Laj iMIT Lp-^JjjSJiil (j n"i 1 iij MML-uLa Jl^jla (^ lic>.Li LJLla JI^jLo 

*lLl2j| sLuj/Lj/al jlSLaal cdJj (j-o 3Jl>-Ij (Jix-l QajLfu tfj 1 11 q (_g jJI (J^J (J-«X. 

■ i.miiiI^jJI /aJLc: ^ tijjill J>la^II (jrll <^-5? (jt^II 

jjl ^yjl ^ ' ' d " a a ojLtil j j mm 4JSLJj '^Jl jl Mill 3_w j^ijl ^ya BjLjLiJI l_Lii I aJaXl T I'f^J z (I *) 
^j^-CJ <j] J J 2 II (Jj^lj t^jLlJI J^j>JI aIjlJ-"i 111L1 ?lJ1ju (jf <jSLcJ 3_w j^ljl ^j-a i^jllll CjVjIaJLI 
w t-u^_!a_« ^JLL& (jl d 5 j 2 >i 1 la) ^_ol_*JI j_i_>JI '"'Ij' flj ■ Ijl>- d gqj •"■ CjLuLij aI Jlst"i 1 11U I ^""-^1 * a 
(jji-Jj statements 4_JiL_ti.! bl la^II s_a J_aUlj 4J^£J lj ^ 3 k^jUJI j-*c-» j_l^JLi J^j j jj> qj* < nj 

5_jJLjL-a (^ A J-a- "1 mm ^yJ-JI ^jl-J.1 f ^'a 5jtj_aj 5 tj^i ,„ ^J] BjLiVI (j-a l_ui JjV^ . (jl Jl^.^1 s_a 
^ i a i a aui 1 1 j^JlJ 5 i hi) 1 Li ^j"^ i^^Lcl 3j^jJ,I SJjLaJLL^ ^jJ^JI »j Lea]| 
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La»L ajj i -u i nl^>JI (_ya aJlJ-"i i nil ^LuJI Jl«JI a I laj tcj^djj i«Jal^JI ^i 
JLi-Lj J! I j La JSLI (jSLxj (jjJ! switches »-» j3l aX\j> u \r J-^lxj l<jUr jV 

A JLa-"l i aJ IjlSjfcJ .jjliLo (_gl ((OFF)) ji 7-jiiLo •.(_£! «ON» Lol '.(jdjjuus^ (_JJl>-I 

_!! 3JLv 4J!1ajj Oj «ON» _!! 3JLv 4_LiL«jj I I o it .Us 'a ^j-l^j < _u i ul j^JI 
3_ijJl£LI! .jIj^c^I S^Lc t_jj_<jjL»JI (_,!£. J^UJI j^~At| J ,- , „j) .«OFF» 

,(l^L>JLw J^a ^L£Jt aLU_JL> 

Sjajoj (_gi i complements « jl Ji£.^l CjLt<4ia» Liajl JjjLsJI j^Iaj Li^.^LuJ! 
J£ (j^JU £)1 o-oS-j 4-lLj<JI tfjUfc clj^V . JJ^: JfT ^yk: NOT 4-lLj<JI >Ij^vI 
jl Li£ iO JlJJlJI^. I tcjj-^jLS ^yJLa^l JJjJI ^ (0 J I I Jj-iio rcJSj) «bit» 4oJ 

. I ^u.-n 

X ^^i NOT X ^Lili X ^Lili ^y^i f ifcJi j 






0000 0000 


mi mi 


-i 


1 


0000 0001 


mi mo 


-2 


2 


0000 0010 


mi noi 


-3 


3 


0000 0011 


mi noo 


-4 


4 


0000 0100 


mi ion 


-5 


5 


0000 0101 


mi ioio 


-6 


6 


0000 0110 


mi iooi 


-7 


7 


0000 0111 


mi iooo 


-8 


8 


0000 1000 


mi oin 


-9 


9 


0000 1001 


mi ono 


-10 



Jj (ob jii ^ itj^s; y_j) byte "cjIj" JS" ui_^r y^ill J-$~J J*1 j< : it^"^ 
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l_£JJI <LuidJ I J_jJLI J-Aj ijl 1 .nil ^=-1 I ' J ^- II LalS 4jl3^o (11 n-fcj rc^j-JI "^AJ^ 
.jLs-VLj <j-<_o_<JI ^ <^»ai (j_a Ijijj ci^p- n_gj mhII JjlII - I la J (^ 4-oJlJ-" 1 n't 

aj jU-VLi fjLu JjLUI o^ l?' • I j£-*j i^LULa olj-iaJI (3JU-) 5Jj_La L&dj 

t 102 ^ olio t 101 ^yjfc CjIj Mir . 10 (jjk jU-T) 10 JJutU 4_JLnU ,_£>ilL> 

^jiiLi^ jL^/Li JjLUI Ij^^Uill j»ital]| ^ Lai. (...J 02 ^.-aaJl 
I jlO^jJ^o^iij-^^jL^J ( 2I > 22 - 32 '•• .°) t^t 2 jjml] SuJLillt 

JJjlILs . JJjJI ( J& 4-*J3^a t_gjl 1 n" ((j-ui) 3jJ3 (_yJI Lc^JSj-a 2 _i 1 ■ I) 1 iaJ (jl l_ x^cj 

^ilJiJI *LkiJ! ^ Lai . 1x3+10x2+100x1 i^jL^j (JIj-JlhJ! *Uaill J& 123 
i^LuJI * Hail I ^yia IJiSLaj.7 ^jLuj^I I x I +2x1 +22x1 i^jLuj 1 1 1 jjjJLs 

f-^So-a iii n-ie-i 3jJ3 ^1 Lc^aJ3j_a 2 _i /cJSj (_p ' >j • iaj t(_gj iSudl ->l La-Lll ^_i Lo 
^SjJI jla i9 ^1 (jji aJSj (_£? jjfc ^jjIulII fa^jJI jl (jy*- (jr^J 'ts^jJI ' J-A 

jjl«JI 3.4-iS jjljcJ (jl (jSLx-i I j£jtj lU^'a | j| o Lai jjSLj jl (jSL«j ^LSJI 
:er lbJI _jauJ| j> ^Liil ^ LkilL. ^j^SUI 1 1 1 1 1 1 1 1 
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:OR J^ttll <M*£§ AND J^$Jt 4m1«C$ NOT crfaJf 

«jf = OR)) Lai (*^a) ^yitlJdj = AND)) S-aK^^ao-JI l_La}l£ ^ a jjej 



(jiaJLa /_i Lai ■ ■ *'t| (J7 Ji3u « X = NOT» (j^^- c?-^ '0 -ijj^ ^ I o itjia-l) ^^-i-ti^ 
' aUJe^a (_ T J-»-a dil i (( cLuilaia dlLxl a-C » ^^jfc Sj^SJUl CjLjJSDI jLa (^LuJI J^J 

. LaLc_l 

cjIjI jJL L^JjLaJ jl (_a 4-^1qJl1 I cjLjLwtil oju* -"j ■-i I ^'^^^ '*-2j>i=> LdLLaj 
NOT, AND,) oLlUaJI {y» lOkla ^lLu^ J^ JjLiJ jl (J^Ujj . ^Lj^SLII 
3x.jjiJ^a (J^L>- jjja Sjlj (j^ J-4-1 IjLu LbjJ 4JI ( _ > l3jjil .«L»^L>- SjljJ (OR 
(jl (jS_<lJ I g i a 7-Llia (_gl (jl CjjJtJ gllS" i ii a Sjj i^i) (_LjJ>3 C7-"' J^rHLill £ys 
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(J-GLa (Jjj-^j (^SLxjj iOFF 7i_ii!l j-^sj (_y3 ji ON (J^LcVI f-^>3 lt^ O^i 
(j^_Iaj_ij_o ^5^1 j! (jLvLliLo ijJLui (jl^ I jLa h—xjjjjJI ^Ir Oj I _> (j-GJL>JI 
x_j_4^>- (JjSj (ji i-cyj J-jj-Lts (Ijl^-Ij IjLuui (j^LSL«lij i_gi) J i nl i ."ill (_ylc 
*-j-*3-j (AND) «j» jl^Ij 7-Llio (_$! . jLjlII j-4j ^^SLI ON 3JU. ^ jcjjLaJLl 

(j-Lc <jr1-Laj->j-a (jLvLliU jl£ Ijl Lai ON Q$£Lj 0^ V"?t} l_£>^' 7=jjLUI 

1 o(jio (JS (j-° jLjJi J-*^ o' o^-^ ijljLuui i-i!Lui (jj£Lujta (pjjjjJI) (_gjljjJI 

I JlSL&j . (j-la-l'inU (j-o 7-Llia J£ J-^- jl (OR) «J?» Jj^l 7-l"iil,l j <c dllij 

}L£ jt j-i-^l r-LlaJLI jl (j^^Llflil jia-f jjl^ lil Sjiij^j Sjb ^ jLitl j-«j 
: JjJLsJI aj j taj La ljufcj ON 3JLv ^ (j^vLlil,! 

AND i^ikdi (j.) i^idi OR 



ON jyuii £*- OFF ^ij ON j^uaU j^i 

<SW <A) 

— ►SW-SW — ► — ► iOFF 

(A) (B) — > SW ( B) _ ► 

j Ljlt I (jla 3jiij^j SjIj ^ ON 3JL». ^ ^i^l j! rliio i^JLLa ^K I jj 

^Ij^v^l JjjJJ /o-J SjljJI pJ>-3 (j-o pJ-3 (^ 4_Lo *j^>- J^ j-<^lI ij^tlj i_2_jj-u 
jUI jLuJI (SJa^eJ (C^-i 2 (_yjLuJI Jj U ' 1 1 ^i LuSLtj (jJuljj Ljj^aaj -" i a '" 3 
jjj_o (»JlC ji ((- aJa-UI Jl>.I^JI) I _j «U j-oj-i La J-Aj ijLuJI Ijtjfc jj^xj Lx-ilj 
i . i zk J jj-al 3-J^Lj (_LtLi_<fc . ((j S La ' 1 1 j-fl_La II) _J <tJ j-aj-J La J-Aj jLptl 
^Jj-a ol j jJI AND, OR, NOT 3 j 2 La i 1 1 oLj-UaII jj VjLa < LpJaa-^La 
t^j-xj LljLij i(_gjL»JI <±*jJlj>JI ( _ 3 -3 «Lj a^> V "i i n~ (_g JJI (_j-i-«-I.I (j£. ' tugjax 
v2jLlUj«J! aJJt (jj LMLj 1 1 la 2£ 3_ul_uJ! j| J^Vl ^yk: 3^^UMI v2jLlUjl!I jijijj 
,SjL>. (j \ f ^^jLljJI JJUlJJ 3_ljL'll1I aL9j^I (j-a ^Lu /oJSj J^ ^Ir i^j^o 
(Jjl JL>JI oJl$£ ,«L2ji>JI (JjljL>- (J^L>- (jja Liajl 4-iSlaJi] I CjLLjjl!I ja^S (jSLajj 

J£Lt 3_L,LSI! cjljljd! OUTPUTS (cjLvpeij) INPUTS (cj^Lijii) jjtx'; 

aJlJ-'ii nitj Bj A(j^>-Lijia LujJ (jl ( _ > I=^iit iJLiil Jjj i u (_ji^-J .'UiLilo 4jLiC 
^-~LJJI SJLv JiUJ J-ojJIj ON 3>ii:VI 3JL^ JiuJ I J-a^JI (Jji^l Sj-a 
Oj « 7r_i_-a-i J a » (_Lxxj I (j2 «3 flaA>JI (JjIJl>-» _i JjI JoJI oJLA i'.jo i u .OFF 
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(jjjjjl ^hloJIj Jjj 



iS^iijjjj 3jl J OR 4-lLulII JjLoj Li£ iSjL- 



i Sjl J AND SulajJ! JjLSjj 
Inverter « ( j^£Lc» <_,!£. i_gjIL>u ejlj J_«l <£& NOT 3-j-UjII SJiUll SjljJI Lai 
7-Liflil I jj'a (jjSLj ( _ 7 jJI 3JL>JI (_yi . U^'a jLuJI j^j i*rj->. ijLuJI 3JL»- ^ aS «j 





i 




s? — 


- 




-'J*~ 


v 


W cj 


AND 






OR 






NOR (NOTOR) 


WJ'y" i> ; 


i» 


WJl 


3^; 


i» 






U SU> 




ABA AND B 


A B 


A ORB 


A 


B 


NO! 


" (A OR B> 


1X1-1 
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1 + 1-1 
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1 
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0X1-0 
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0+1-1 
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1 
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1X0-0 


F 


1+0-1 




T 





1 





F 


0X0-0 


F 


0+0-0 




F 








1 


T 



j ■ NOR _, NOT OR ;_,b 



; OFF jj. 0j ON ^ 1 , oWjUlj jjJLUJ v-Jly (*) 
. NAND _ NOT AND ^s /— 



jl 3_lsL^I L y£\je. aIjljeI^Lj dilij AND, OR cj!jl.i (j-o 3Luv Aloitl^Li 

(Exclusive OR) 2bj La>JI «j?» <lj1 <ir 
IMP glih'^Vl ^UJU^j 
EQVJalS^JIiLJUcj 



<LlUjl1I j> jufc ^yjjuj (Exclusive OR) <bj i^a^JI «jt» ( _ T ji ( _ 7 Jj'iM <LlUj<JI . 3^-u£Lll 

(jLvLLiil Qi-^-i L°J^-'£- jLu-" I j/ a j-*j "^ *^jj LguJI ««!» J 3iiL<di,t 3jl jJ! 
J_aLSJjJ1 <uW: (jjk SuiliJ! 4jLw«J! . jl>.!j c^jsj ^Js (ON 3JL. ^^a) jiilia 
q j q (, Jao2j P» :3jLjjJI ajj 13 (_g JJI ^ 2 La ' 1 1 ^sKlJI ( _ T i»3 ( _ t j*j EQY 
\c 5JL»Ti.lu-Uj .-I '^~«V1 3_lUjJ SJiull SjljJI ^.ia lo£L<fcj ,«P ^ .^~". 
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(j-o) ljL»-lj Ljuiaj (jLa»l"iitt J^kIu Ladle . u *a jL^I J-*- 1 Bj A ^yi3» I " <i t 1 

J£ ijjSLj LoJ-i^. JaJia jLuJI j-4-i i^l i ji>.Ij toJsj ^i (tt " ii 1 1 jl ,3^-^-VI "-^p- 

.OFF *_ci^JI (^ I 1 J '<" J£ J I ON *_ci^J1 fjJs (j-la-lliitl (j-a 7-LliLo 

aJULl 3ji oil ^j i*l^svi 3_lU^ (jjfcj imp 4Juj«ji (jjk aiiiiii 3_lLjl!i 

fjjs VI njLvLiiXI L&jiejj (jjJI oVUJI *-j-*^- ^ jLj^II >*j ^jLwlII 004! 
.OFF j-^l (^a B ^LlaJUj ON j^^JI ^ A ^llail L^jS oj^ (j^l SJ^kJI 
0jj_3-J (_£ jJlj (j La ' 1 1 (^^ <_2j^j<J,I f.\ .>»"aVI ^ j j ^ ^ sLlLojJI ojufc (JiLa-i 
(_,_& r-l LajJaVI 3_lUjJ 3_bL3J.I S-uLij^'CII SjljJIj i«q j-jjii^. p lil» :3jLj(JI 
.3jjjSLjla 2 ^jj taj A 7-l"i-il,l L$-l3 J-«-»J OR Sjlj 



/cHj (jl (J^ t"i n a i.-~> ^ »>>->■ rt 4_ujj^>o 4<ini Cjl!i «U^£Ls «LajJia_La (J^J 3 ' rt 
3_3j_»_a ^Jj ^^ £fi3 joJj it-jhI" (_gi (J^J j^J^Sj («Jj ' J3 _ °w>-'W <3 *° ' ' ui 1 "" 1 ' 

auz. q^jLJu jiyii j^Jil LojJ^. (3^-lj • 3 «i j t\ * 1 1 oji^J /yLftc JJJ. " lSW ** ^^'-^ 

^_c*dl_ulJ1 _}JLc ^j a j -^ se " I L^-al JlJt-"< i ul ( 2>^- 4J 51 J I ^_A (J3J 3 ' rt O' I 937 

3-oj^UI uliljl jJI JJi£. (jAAsej (jl /oJJS 3j^=J pLLajj-ul i<_ij-<-uL>JI *LlJ 3_aj^U| 

3jlj^>JI 3->-j-5 (j-a (j a d Oe 1 q\ pi Uj i "I 4JLs idlli (j-o^iiSVIj . pj^ uiXI 3 nKj 

Jl U<- V| Cjjjci. jJJ L^.La3jl (_g-ijj (^Ilj i— ijj-uL>JI Ji-lj SjJjjJ.1 

Hardware ((_g^UI 4-iL£) o^Ll^. ^^3 AjjJt^>- 3Jl£La 3-uiLalXI CjLlUjlJI J< iSu 
(Jj_1 (JjiC (jli «lj_uj d j ^ u ', 1 1 J^l i ii 1,1 J^v I j -^ 1 ' 3l.il 4jjjaJ La IjuiJ 
t_!jjj/L>JI CjLuIoLj^jj (^LuIou^JI ^jla-ULl ?** i a i a seu 1 1 ^^jl J r-jL>- Lo^ia 
La jljdol ^Ir ^Liliil ,j-o 4-aaclj •■"' La 3^-^ (*-' Ct-^' J>^ J^~^' oi^ 'V fi 
.(J-lL3^>JI (jjjui ^iSL! 3_j^ji^>. djp itl Cjlj (_A U>^ (j-° Mj-^ 
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\ Ufa ■ 5 

( 1 924 - 1 9 1 2) Alan Mathison Turing iii-bjj3 o^T 
Stoneys j-uj" . u 3JjLc ,_A <ix-i jJs 4j JiJJjjI 31jLc. (j-o 

(j-j}_ i-o- U (j^_c j_1j>J, I (j— a JljJljlJI Ci-o- i Ja ^^JLlI 
yS LJLla 'Lu'i/ oJl»- (jl^ JLSj . tLoiaJlj tj\j^jJu^X\j 
cr^J 'J^rLH^^ 1 Trinity (j^HiP cr* 5 oLl^Lj^I 

'ijJjVl S_lj>_oL>JI 3JL>.jJl! fjsi LJLL £jl£ Lajutj 

AjiJI zVh] (_, Mitt (_yJkJ ijiajil 4H3V 3^Lc tbjJcljl^ 

(j iij i m^ jjlj L<i-i3 7t_u^ajJ L>o 4_iSL!j ,-»■ u , ,.tl (jic 

LoLiiiil j jkl N flla (jl^ Lojj^. (_yi=t3 i(_gjLc j-lC. 

Jjj Lx-l3 43j3L-ui JL»-? Ji^vVa .t±iL 4j^Ij , _3 , v , , 

^ cdi^ j^S oiJj . ^ o2 Vlj^, ciJLa (jt iB T Bowden ^ _ , v 

I o <^j_lTl.<-j ^ '""' j-tb (jLS ;j« "^'^' «GLl>- .}! JiILal 1953 j»Lc 
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J^v 1936 *Lc I j j " < ^^JLlI 4JLSJ.I dJJ3 iiJ-bj>i i2jU-&L^a /<uil c^Jl£ 

V (jy^JI .ilj-cVI (_>iaJJ -5_^-J L$-l3 <jj_i (jyJ-Ilj k(C-jI in Tell 3-bLaJI .>lji£.Vl» 

3jLc! jl i3^=_l1j cdJi (jLS) .S^ji^tA cjLlLj^. (_gl *Ijj».L> i _. i n-fcj (jl (j^-«j 
(jl J>Sj ^1 . 1978 - 1906 - KurtGodel Jj-ij-i <^j^ 3 w b. ; t .S.iLu-a 
q^SLj (jij '"«! • '* al HjI (j-° LaLx-i L<JL>- (JjSLj o' o^-*- 1 * (**" cjIjiXljjJI 

i Jljju Jual jiia LgS-mljJtJ Lgjjljj i«j 5JI ml ^Lv dili (jl£ Jii) . (LaLaj ^Lal£ 

jLlI^-VI (jLSLa tiJ-bjj3 4-oJl3 ^JJI (s^ilj JjJ^JI Lai .^LuisLjpl «.Ui«J 
j^oLjjj L^JLj <LlLw<JI aJJt <-2j-c jSl'q .«S^Ji^J,lj S^bliJ! 2_Llg,tll » aj£h I (_£JJI 
jJljlj I jl 4_jl_j dJLuj^j JLa i(_£j^>-i 3jLj_*_ij .SsLoSLi ojuijj (jl 3J}U (jSLa-i 
(jj ^JlJ(JI I JJt <— )l 1 n-»- (jLs i/t-JJJ 3JLS I-Joj-uLv <Ua 1 "lj J La ^JlC <l«_i3 <— ■ ll 1 i|-»- 

.jMUVI^ LS**,^ 

4-mAj ' a 1 a j 1 1 lj_& 7r j 1 ^ I (_yl>- iSJVu 'Lj-uu La lJu-oj (_y3 l_>^^ '"^^J- (J^ 
Jlj^a_a dJJj (j-^-i (*-JJ "^ ' JJjj-J 3JI (j^. <*>jJI (" K" I (j^e_t3 .4JLLII (j-a Uj^»- 
'■(cjI Ktl i_aVT CjLla CjjJj 43l <\ K (jl (j-a (S-C.J-11 (_,lf ) liuji^ell pjj^sj^ 
(_y3 ij-*- 1 ^ (j^ Lajti^. (^j^jSDI <_jjj-uL>. (Jji < 1 1 a a 4X»C i_d-bjjj *_tLj JJ3j 

. Ace 3JVI jtjfc ("ijg 1 nj j "11 11 Mi'tLa 
l _ r ^ 3jij^vj_a Cj_iLi (_j-lJI 3Jl_l^vjJI ((Sj'C iil,l» CjWI (jl jhSli (jl JjVj 

(j n 1 nt (3-9J (J- 4- *-^ Cr~^"^ ' ^H-"'^^' (_^-^ ^(JJ-^j' \jJb (j_a CjLj_Ljj^1IJ1 ^j>-IjI 

LaS i(jl i 1 iiij i_^_lJIjJ (j_a (_ajLu i mi nl^>JI oAjfc duLSj .djej 4jSLul£LLa 
- 1 'j J S> 1 1 j ( _ > ia_ilj_(Jlj 4-U-i^ajLj| 3j_2JIj «Lj_l^jVI 4_ujL>JI ( _ 7 i^. CjJlaUcI 
.cj^LvuVI I JL^j j^>«-il La 4-<i3 ( _ T ji 4_lLlLt£1II /^-fJJ 3-11 cluLS Jiilj . Ltjjj 1 n" I 
(JjjsJLi 3^-'-^' Cr& 'Li^-uLa S^jiaj LaLaj 3JjJl>- 5^-3 CjjLCs l*JL(Jjjj 3JI Lai 

(j^jolal (jL^.^yJjVI (juiiiVI ^yJI 3^^: SjLiajCjJlSj.S^^SLflil v^jWI (jjs^yJLUI 
jjlSj ... loSLifcj ji^-I^JI ^1 ji^-I^JI S^LbLi ij;>==j ^j.g.-yr£ jjjlII i-s^ ^ 

JljJl^v (jl j i ii (_j-3 (_La_*_L! 0^ SLaJI ojLji aJl^eIoj/I jJia dJjjjjj Lai i Jl^-1 La 

. LiK i_ill'i_^_a 
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j&£i (jjJI CLfiJl 

JaJi3 ;*-!L*3 V L#JI (_yji dJjjjjj 3J| L$J • a i <ajj (_^<-!l 4_u-uLj-u2l ^ a-LaJl jj 

. aj I » li j (jl j mi ill i^SLxj La (Js Jo iSuJ I (jlor j^jjjjj <jSLaj tjSUj ' jIjlczI 

oJlj* (^jfc La LoLa-i jj_S_ij i J-»-lj_a (_!] 4_lLjj>JI 2jj^>o » jU" , ,, i Lul ULlaj 
pl^Ili.1 (jSla-i 4JLs i(2lLilillj SjJi^JU 2_lU_»JI) (_psj i c J I ij-"^ «JjJ J^LA' 
IJlj_o 3-Aj i4_*j-uIj CjVLjca ^ La «j Ijufcj hjLjijVI (j-a Vjj J-<J-*JI j^*-<J 3_I I 
jj 2fl ' ^ ila * (jl (jS_c_ij * 4j ^-iaJ (jl Cj ji^U (jS_aj I-n J~i^>- jj ' aaJ (j-a 3 

t _ J j_ <J ,L»J|j ,p| |< II g-IU-oj .^S-uLojjjVl Jj-cuiJI 2JT :iilijj>S 2JT ^1 

4j*-aj_i (j£La-ij . Ciljn mil » 1 1 a a ( _ T 3 (^^jLjijVI) Cj^jjijJIj ( _ > l3lj^.'ii I .iJjiiU 
. <_o3Gj V » ilaJL (_j-&J i(«Qjuj 3.}Ji5e-a) CjI -J t" jja_uJ CjWI ojui Js 
(jLSLs i/oJL*JI fjjJS jlj UVI ^^.lj^JLII (^^aUe-JuVI (j-a IJl>-Ij dJLbjjj (jlS" 

J .' "' .' ^-j-j«_3-j-J 1 (JSl mi t, I ^^Jl j La Li (jLSj t4 i nAJb z^jjlu JS J-»£. l - r ^ ; =J 
(jLS" jJi£ i a. U"tl ji 2J3jJLa LjLp-I Q3^ Vjl>. L^J J^cJJ ,a "'^j &4Jtl hj^>«J 
I 00 <j_a ^j-ij La <L)jJ (jLS" '-',!"*■ '(jA L ""-"'-A l (jr^l Lj-°Ji ' L ^'j- S S-^h! ^-° 
SjLj^oVI i— JcyTuJ (Jj^IaJI (_yfl (j"-*^' P"-^) 2-aLoS (j ",'lj O^J . SjLcLi^a cLikj^o 

\\ 1 ■"> 3 jj " J I 1 (jlS 9. I " i I ii 1 1 ^-^J • 4J LuD^Jt_a (jlS ^ jUl ^j mAJ] ^-4->- (_p3J-CJ 

Jl * Mil Qj^>-^J fC_Lju JuLJ . _}^>.^_a r-jij_<i-tJ Jol^j (jj-i 4 1 "^* > L^SL>- 4_ij3j_i-£3 
iCjIjLiaJI *-jl_caI 4SLl>- (- g-b <_ ajS I a "uSLj j<sJ 4JI VI iSjl i 1 nil (_yl^. 1 Sj-i^aJl 
Uj mi tj . I J J 3_2_L«_o 4_LjJa 3_j£jj^5 » U'a CjljLiill oJl^J (jlS" J^a£ di! jjj 
(j-LJta JO£. Jju J La »"* LlxJlS" (_yl!l) «Q»-ljJ 2 I ml mi x_o 4'^-vlj ^^ill 3K miU 

1 J » '" a (_ 7 jJI 4jjiIj1)JI Cjuj_^3 t^-«-J f'J^i D^ ''** a i(i_x-lIIjjJI CjIjJ^ (j-o 

■ Dj hn «Liji CjljjjJI JJLc (— uaaj (jLSLs i2l i ill i nil ' La ■ i a LaJljlj ljju (_yJ-lt 
d"ljl Aa «JLJeJ (jlS" i JjiSj L4J 2 Snull q\ '< 1 11VI (j-o 21 ml 1 nil TTJ^tJ o' (J^J 
till j ^If Ijjj, «Lai 1". Sir Ji^j . 4LaX ^1 ^jj 1 na J-iLlj j<s3 2 I ml i nil ■" 1 1 ajj 
(jjiA^- (_y3 4| i ill i nil 4iS i"ia LuL^J J^=J (jl (jSLaj I J^>- LiSLuLSLLa (jl : L^Jjii 

ji 2Sjl miU (_ *^eJ (jlSla .dJLbjjJ CjLaLuJkl J-jS"I iS^^I 2-iblj^JI LlxJlS" 
(jLi U.J • J^>- (j-a 4 «ia^-l IjjJtjiLA zl La-Ll uj3^a i2Jj^IaJI CjLal 1 nl,l 3"-^" 
(j-L«-j (jl ^LLcl Jl^ i4*iji n «QcLj/ lIuLSj CjLSI j 1 nil aJ-$l < La La a=J (jl JJ^J 
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cLtuj^Lo (<i^J (Jjj/^J La LJLc (jl£ i ( _ T LiijjjLi (JjO (jdjl J I r - JiJ^-J-alS ( _ T 3 osLaju^l 

I j . u ^j 3^L<jia (_5-*j '("^4^1 J i^u ^Lla 25 iaLjtA (^yii^j joj 1 1 <L ■ "« ^JLu^l 
!_gj"i i lit I (_ T 1^. I a '" a a O^J •'LLy L^\ Ij^Lc La tllaa. (j-a 4jL$jjI Jjlj uLl>.| 
m* jj| d ,„A\ ^jlill ^ j i a <^j ,2ljjUtl olaLuI! jl."" (jr^ »l J-»^ Cr^i^' 

.(JjLsj *_ijl J}L>- ^ Jj_a 3_al , „ a »Uq ^jJI (.^JljVl *l JuJI 4JLa r>i- 

. dJLijj^j 'LLaju (jLS «(_ t jji (_gl (_y3 j-uiILa j_iSLajj 4-2jjj3 <_LlLLfl> CjjLS I JlSjfcj 

(_^3j . 4.£j I ...t j I «l!j1^J iJljJLSiIIj i_a!jx.VI raj^-^ 1 (»U"ftVI JjIs o^J 

. «G^a ^3 lj-<iL^a I 1 1 1 11 ^ 1 •■ a b f/_iji (_p (J-«-^J (jl (_3-^ 43-iLc CjLS j-a^l SjL^J 
ebtlt^ua .ilj^j Cjlj.il LaJLJr'n 11 a 4_uLjj^Sj sLuLuijS i_!jLjtjj CjIj'i i nl aL9 jJia 
LJj_La I j»'.--. (2>^- a - 1 ct-^' -LuLm-iSL!] jljj,l (_p I a lujSj jl L#-i3 (JjL>- LJj_La 
(Ji-J ' aa . I JL>- Ljj^c. t_!jLjtlI! oJLjfc (_>iaJ ' (jL^j JcilaJl I (_yJ3 Sj^ljill .iljJJj 
3x.L-uj ^ 1 hAjj I <j » i . <■> CjLjjLLij Ajiiejjj/La tySLjJ gSJI s^LLaJI pjjlo^a (_^ ^Lila 
4-aJiJ-"ii nl (_g jJI 7-^La^l Jbvi tjL^J -i- . U 1 1 Jj^^La (_>iju s^LLaJ 3_ujijJI oJl»- 
d-uLu-co SjLc <lJjJ CjjLSj . ajjj-uUjJI JljjLujj 7c-La jjfc o JLfls *^LLaJ! t_!jL>o (^^ 

.j < mi j (jl (jjj Ji-ulj 1 nil (_>-aJtJ 4juL-3| ^Ir (jJ-«-3 1 3-ilIaX I (3^.^111 (_f "^l 

aLc. (jlj-J^*- (_5-3 L*L!i (jL£ .j>j_Jj_<ji (j^ LLLa Jl»-J f^^' JL»-| 7-1-JJ-3 (j2j 

. 1954 

dJLbjjj jluj>o aj 1 1939 aL«JI (^a 3_ulii!l 3jIL«J! cjj^J! c^jlIjlJI LajiJ^: 

J_La^l!l 3JT ^jlc Sj^uJI 4jLc ^ ^Ixx. (j^ (_5 j-!1 ijjil! f-jjJ^a ^ Jjuti! 

^ Lj-UJ! SLuUVl SjLlIII CjJL^j . jjuJI oljLij jj^j iiLaJ ^jlj-'hm* ^1 

2^jj • oJ Oj flj loJI ^^JJ-ij (3^>-a-i 4JLa i4_iSLuLajjji «LlL«jlII CxjLS Lij . Sj a i"i a 
5J flj L»JI (3^J jiJAi^. (Jjj/^j ( _ T lI I SJLijijJI ^-ilaj SjjLulJ! f-i^sj J-fl> <\>ij La Jij 
( _ T 3 3JVI (Jj£ (j-a «USLuLajjjl ojj i aj Lflijj^j lilflj i4jjlSL!l 4^j_Ji,l Ala i uljj 
V J-jL^uj SLjLlS' (jLSLaVLi (jl^ JU5 <3J^| tfjUfc j»l jiei^Lij .jji.^1 i-ajiaJI 
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5-1, LtlSlUl (jjjIjJaJu 2 Ijj i u-i I j~ * aj •"■ ilia <3^-«-! 

. 3JVI 0J14J (^j^l z i>*ill (j^- jVmit i Richard Lewinski ^^SwcuJj^J jijl m'ijj 
dJLa (j-° (j > o*J l*JJ jijj i3J VI oJl^J L»-!}^a-! » ' i taJ (ji dJLbjjj «L<i^a CjjISj 
Jlj-Lsl ^yk: Lusjj l^lmjj 4-oUVl LkJI S^LlSJI i2Jl£ ^1 cIjIjLiVI jjjsj 
JJJj-Ld ^y£. LJ-a^-l aJL^"i i nil ^-La^lII l " uuS * (jl c 1 U" , ,,l jjaj . «La^l»_a «Lt>.^_a 
(_,"<! iii JiJSj . CjVL«JL>.VI (j_a ^ SI J j V .ij^c (^^Ijt'n nlj I U-^tlj 3_]jL>J,l 

jj,<ti jjuJI ^ji SjLii dLij ^j) .jjtitl n% a^puVi 5j5?i jJ^VI 

3JT» ^j-aVl jJilj ^ 4^UVl 3J^I cr^il^ jiSis <3J5?I Ujj^j (^lil JISL^SU 

. SJVI ojufc (JiLa l _ 7 ic (J-4J(1I jaJ^U.1 (j^aie l»JI *_lLiJLi dJLbjjj (jlSj i((l*JL(Jjjj 
SjLjJjJI yhj-a ( _ 3 _3 «Lcj_il3j_a I o itljLa-l i(j-Ujjl£ (j-dJl (j-a 3JVI £jj£jJ 
C^SjJI dUi (^ ( _, <\ ii i ^^-SLUs! *J^. I e\ (j '< a J£Uj .JJi^>JI f^r-Sl ^j-^^lj 
4_i3jJi joj I J j 11 (_P>-JlJ La £■_)-«-! (_3-J-II jJtill 3JVI J-Aj Ojj-u^I jj LLiaJLl 
Jij_<j/2| Jjj Ll-LaJI 4 j o i n"t C^ajiir'u nl JiJSj . Sj ii i"i a (JjLvuj (JS, i"m 4jvjje3j 
. Cj L>-j^e_a Lg-La p I" i ajj Cj^L>- Juu (Lajj^j) 3J| i ^ . --» j I »l pUII ,J^a (j- 

jjju f-fj-LM (_gl ^(jril 4^vLv (jjj 3JVI ojui aI jiitlul (_g^L«JI (j^it- .".II (^^SLxjj 

. LjlvljiJ 

(j^s (^SUU 3JT jISOjI ^1 -.^UVl Jtv.tt ^Ltisl iiJ-bj>i 3-4^-a truK j^I 
. I 2 • ■ " a 5j a j •"■ II j ujoi^. ( _ 7 i^.» Qi^ D' OJ- 5 3~J ^J '"' ^-^J SJLvujJI Jl>.| 
77ljj>"i nl i _ T b ^jjj 4i_L>- d 1 1 iM «UjI^Sj «LLajjl^>- cdJii jjjv I ^j_a aJL>"ii nl LajjJ 
3JVI (JjLJSO JOJ l4_l I JljJ Lllj^v ((j-O^Ej) jj^'J Li-* • JJJ>J (_ T A T U j pJI jJljsJI 
LLLlS-aJ L&JlJI-I .(_, I Ir'ial JJlJlJu (jjLSjJ 4Hl<t>- (_gjJI ^JuiJI ^-Jj-a I _i I a>J 

J J * ' ^"' 1 1 Jl ^hhf^-^V "I (Jj^' (j^xJejJI ( _ 7 i^.^ijJ-»J (_£^j>oj Ltajj I ^jJLSj 
(_p ^^3 '"'I soasc caul] «lj^vlj Cj Lc-loJcTJ I jlj^-J i^"-*- 1 £ LjJ-«-«JI 0J-& 4 La i ul»JJ 
(_p ^^3 dJLjjLvl -» a i a3 dJbi Lxjj .4 i"i n-re^ «La_uJ ^1 i^JJJ i^JJI j-a^l i3j^ 

^j-^iSjj . jl^SJUu t"« o^ I oK 4_La_Lflj>J1 4_a_jJij1 ^j-^^H^I * |J "' ^J (—3^ i n^ tS^Lijv 

■^ j ">■ '^" 1l 4_a_c£3 cLl L o- ^ - U ^j^ (j^_4J*3 ^1 (j-* ^jLill j^^- 4 - 1 ^L-i 4_2jj-Lijl 3^J9 
(jl (JjiJI (jSLx-JJ ^- j~» i^oJI <_il^>JI ^1 3x.j^uJ Cj LLuiitl! I <_)jL2jjj .^1 jJI 

, I j i , ,m J J i ■■ ^-ai 3-A cfliJjL>- » )^j_uL>- (_ T k 4_lLulJ1 ^JLA J di > x-abjj 4_lLll 
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(jl l*Lj_Lc ic^js^tl j_i3jj <-iOjl I JLs 5j aj iSJI «_o ^ i "■-" «(_ T Jii]l cjJlxjj 

Ltajj I j I jJjaj •"" j~ V 3J V I (j Li I olr 1 2 Sj 2 si 1 1 £yi Li^JS _>£^ I J*^ ' £>**"* 
aIJl^'h nu tLosaac lo1\ «L<t».^pJI (j-o /tjjJilILi t-j^LSj L#J2 i4_j£ C^jlSj (_£ jJI 

^ o (j j a CjljjLui ^jl\ > i nTil (JjjIj j_pl jtt^jJl (j^ltjcj (jjjjLJI (jli (j}-»-J 

i d-dJ j-J^IJ J-^' Sj(j-vi pl^Hi-Lj dllj (j^LL2j (Jj/'l tajj ill (jl£ 'J-^^ ^i 

dJLbjjj c. I U~ , „l , 1943 ^Lc JjVl (j^Jl^/jjo iiiOj^hi 5jUJ J-l3j .Sj^jAII 

p i lib i_3jx. jJaj h_3Jl^JI JJl*-o jsJUJI (_yi ^j^jSLII i—ijjj/L-v Jjl pl^Hi.1 
aLo_i-3 1800 u Ir i_jj_<jjL>JI ^jJL^-Ij . J}^L«_»JI (_gl . Colssus ^ .. i ..jJj^ 
. (5^jij^5 vacuum tubes 3_u^L>- CjLoLxj^s JSLiij) thermionic ((^j\js^^j^»j 
L$_Lc Jo^qJ (J^ (J-J-4J ' » j flJ j I (j_« lLslxjL) t (JilLa (_^9jJ Jaj^j^j ljj)j_a (jLSj 

ij^-a- (_i ii la ^j ui j, I r 3JVI ^^Jl 3) a-iSm 3JL-ujJ! (Ji-jGj . LjjLaji Laj^v 

Jaj^JuJI <_JiIbj -J-^>-l "-I^jj-iji La ' ** SJ^I (_j-!l 3) ■"'J iSJI tiis CjLij1»j (Ji-Jj 

(j^£ i u£a i i^23 d iimv (j_« L -^> 3 " cJ^ UL^-*- 1 *— x tH v ifi ^>^' **J ^^ '"' i*!^ 3 *" ' "U 

tLitJa-fl ^ La i ulj J 3JVI ( _ T 3 L»-a /y_au^jJlj 3JL-ujJI «_4J>oj ■ 4 ii l"i -^e-o a-iialj^ 
cuL_ujJI <j-«jj ?^L}^-"' ^^-^ j**"i j * i«(J-4JtJi i a ' ^j i) ^j_uu (_3^jtj cQJu J^jj-ilj 
.3JLj/jJLi 4£^Lc Cjlii (_Jjj>-I (Jjj^sLaj (_glj ''■"''""■ (_yjJI «LlLjj>JI 4jtxilaj 
jl i Ljijjej (3$-4-i V 3jl-i>- ^-J-^ (J-**Jl I JljJ cr^*- '3J 3rl C-uLoxi (jl Laj 
U^L>- ^ La i ulaj 4_uLlII ( _ t 3 j-«J 5000 J Jjlaj ilaj^ji (j-a jj^jjl S«l^£ Lj-JS-a-l 
.«LuQj| (»^ jLQi-l ^^jlo (JjiJLA-i CjljLi>-VI (_p (J-*^. I J iS i 'j .4_ujji3j|^£ 

CxJl5 ii_ll iiitlII 3LL5JI jIJlC:^! Jya ^-yjj^ S-^ LoJl^ i 1936 aLc: ^ 

JLpJI (j-o Uj-»- jl JLpJI i— ij>j^ (j-° vj-*^ 3 ■ Lj-^I^h^I •->• J5-4-1 ^J-yjj^ 3-lT 
(JiLo LaLti i^^jialjpl j U M I ^^a ULc «Jal^Jt lJ Js cdJjjjj ^L^ Jl2J . ^^xIkJI 
«Lo_i-3j j_Lcj .«L>-jCUj dJLbjjj (jL5 i^jJI iBertrand Russell J-<-ulj JJI^jjj 
pllaj i "I i ( _ t jl : u^j jJl>- <— il i ii~»- jl j_ij>JI ( _ T 3 SJjLjla (.p" iSjJca^ «QjLj 4-tl t* 
tiijjjjj 4j JL^ (_gjdl ( _ T jjiLui'ill * ( _ T jiuJI (jl . 4 T Lajjljj>JI a^ijij A J^ *-^J^ O' 
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. I 3I3. Jj^j SJLuuj (^"^ 7t-LaJ tiili (jl Jj . 3j-oL>JI v^jVUJI aJJt Jlo ^ 

(jl (jA_4J (_ 7 Jj1 CjLlLaJtjl (j_a «LC^-4^?E-« tJN Ml (_ T 1^ <UI lull Jl2_U (jl (jS_4J ^l 

, d taj , aj . - 1 1 j u ^- jtj 5J| i ii 1,1 4jj^>o jjfc 4jjLflj (jl r-LbeJ La (_pj . 3JVI LkJiAjj 
iCjL«_lJji1II ojui 3JVI Jt-pJ (_ 7 SLI Sjiaa. (_p (JjL2j «L*jiolj Cj Lfl-iltJ *-<^3J («3 
i3.ll 1 11U (J^. 3JVI » Uj 1 ""' /<sJ ! jl <tj? JiSjII (j-oj . LuLv 1— iij (ji I nit* ji5j-t£.J 

3JVI 2t. Ij 1 (jSLa^a j_i£. j iiir-i ^Ir ja-ujiJjjJLa) . I JjI iJ^=J o' O^-*- 1 "^ ^^ 

Cjl»-lIcJI (jii-l ji) «3«!jJij» dJLbjjj 3J| a^23 (. 3JVI j_l*j IjjI (j£L«jo _>^- J-*J 
CjLultllll jllAJuj *_iTlj ( _Jlh 3jjiLJ£) LjjI Ljfi .4_Lj_uLla 5j aj 1S1J 4_i^l\SLLI ^ u^ . .. .11 

L<tS l(_£j^»-i JlJL-I 4 J I »" L^J ,»Jlj2JJ ''■^ ** _ ' ".' '"'lj''-~- (_5-!J lj^?° CT"^' 

3 & ajj iSjj^-iiaJI '"■ uiu&\ I jl (jjj^ll S^ljJill j_lx»3j SjIJlJI (_yJI Sji^jlII I J iS i I 
*LjJl Jju 1 %aj"ll . Ij- Sj-slJS (_yjij • L&Jti^. 1 " 1 a "°<j~ fjliil 2 U S ', 1 1 ( j_ a SjtjLiU 
VoLicaJI tfJLjfc (jl . 3_JLl!l 3 ^ 1. 1 I AjUalJl J}L>. J^c ^bs^Ii Vlj 2 o^U 

■ Jj i nill CjVI (_y3 LaLx-i (j^sejj 
SJl^vj (jJLLii is^^-ii (JS (_Ll9j iVjl .^Ij^vi SJi^ij jj-o lILcjjjj SJl (jj£u 
Jaj^ji ijJLufc i Lou . j-alj ^1 jl CiLq-lLljII (j_a I^JlC jj-«-!J (Jj-23 (_yJ.ll (oSjejJI 

CjL*J_>_«-> iUU^.«j*j (*.>££■ ' a _' sL^JjVI (_jl^- UOJ^ji t_!ji^ L*lS) (jjL^J V 

j_A La S^ljJs I J '&. 1 1 Lo^ i LjXa J-Jj-a J^ ^jlr SjLjSLII 3J5U (jSLa-i .4jJl>-Ij 
tt_3^_^. jl («-^J C7~^J i«3jo-1j 4_a^ LlJb f-Jj-a (Jj y i n" IJ . x_)jJu (_ r l^. * J^IxSLa 

1 LJLcvI 3jLjSL!I (j^ Lj-IL>- /<-i>i' Dj^i o' o^- aj w 3 'M^ iJ^ c?-^- < ^ 1 "^ o^^ 1 

ilJu >J| ^^Jl Jaj^jiuJI dJL^tjj data CjLiLljJI j_uJij 5jaj ilaJ I JtJi^ ( 2A-* J w 3 

^^Jl (jjj^tjj (ji Jaj^ Mill (jSLajj . . . JtJj-ll u^C- -^^-J- J-* I- 3-5^ 3-iLiSLIIj 

. 3j_a ,_p ( _ T 3 Jl>-Ij ^<-Jj-a jl JuLaJ (_iL>JI ji ALa^l (_yJlj jl 1 njll J! (j^a_JI 

Jqjj iSJI j>«-i (^ jJI «read - write» (_>ulj jj' a 3JVI (j-a (±Jli!l j .^"..11 Lai 

IjJlj (jl ^-Jj-HI (_t^- <— ijjSUI JL>-I^JI j^jJJ (jSLajJ . ^-Jj-a Jju LtJj-a 4J^L>- (j^ 
(_3^>. jl «5j_l«_uo 4_uLajl»_a 4jtli3)) ^_ajJ1 (j^SjJ ./cSL?tIiJl 3Jl>-j (^Jl j^_c_ij 
i(_L-vljJ,lj CjL9j2| )«-:>-«->• (_5-3 3JVI t_lJjL-u Jajjiajj . Ij^l (JfLc-J I JJlC^ jl Sj ^j •"■ 

^1 SiLJI cijLULiJI z^cd ^ c^lj 3_L<fcljJI ^lL^IjJI L^lJUJ Ujj Vjl 
I a I aljj (_yi!l 3jjJlj>JI j^Ij^I j I 3jjJlj>JI cjLlLulII a\ JlJcjjj/u LuLi 1 L#j j»j-2j 

.read - write i_y\j (j-a 
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(j I » j Iali i ■■*** «ul » Ltai £j\ ^^j^-i <J-A :^_A j^>-\ ^ilj-i-u LfJLbj^j 7"^>-k J^J 

. LjLcujI I". I njlj 3J| L^JjS <i3j_*-0 L^JLA Jj-r" 1 n_l 4-2j^L}J 4 I'll n^l (2>^- S^rH? 
i4j.}L*-a "-^J-l (jl 4ial 1 u-lJ LuSLaJ .(JIJjoJI ljui (j^ 2-jL>-2l (j^' o^-*-^' (j-° 
d j Lu-d-Lll ■»■ " L^JJI ^ lait * ^jJl J-Aj) ''L^-^JU'* Cr^W^" J' '"■"' ' " a (j^- 1 ^Lj-« 
3JjLiLjl!j .^yjuij U5i3 UV3 (Carl Rogers jj-»-jij JjL^ lS-^W- (j-^ '•*' «*<*'> 

(jjjjjl t_tlSLj li^p- ii_!j-<-uL>JI 7j_aLjjj Lg-oJuS jjia 3_oL\1I 4jjL>J,l Lai 

^La^v 4_lLulj Jl * Jj_*_uL>J1 «u_u_ui jj^- * c_iJ7e_} Jl t«jl ill" i nil )) * Jjj-uLseJJ 4j1Jj_u 

i2j}Li.jJ.I oJUfc (j_a (3_j_LjJjJI £i\ Kll) 7-LlflII i2jLJSL!I JjL<aAjJ . 3_^>_l>. 
4 jl mi 5y_ouj-i!! (j-° j ■U^.t J (_j|jj>J| jLIJejj . d_L»i>JU Sjjjv^U CjljLJop 
(j! .4Js^L»J! dili cjuLv^I (j 1 1 axi (_,^JI oljulli-VI (j-o ^Jlc (j^ i4jj!jjiu£. 

j^ ((^jjjjjl)) Lai iS^JOiXl «4_i^>- 2l jj-* d*£- J-^^e-* » (_ 3 -A * )Jj-uL>J1 Cj1jLlL>-1 

Sj^vjijJI cjljLiiiij/VI ^ L<Sj . (^ » 1 U_i Lij^ ^1) s^^ji ^glJjJjj (ji ^ j^. 

(jj-jjj! >Lfljl j I i"i"i 1 11 U i_!jj-uL*U «LujijJjJI A*^ Uj 1 1 ^jLs '(_,->• j I i"i"i 1 11 a *-o 
j_j£. «L>JL*-a L^JLj dJJ j ' fl-i^aj ( 2>^- a - 1 J . ( _ T AIaL«JI /&£. jJI (j-o jjv (_y3 CjJlxjj 
^^_^ jJjuij ( _ > )iajj-<uJ 1j-«l Ji I go^aJ ^j ' gJuU Vj Jq^£ 4_u_ 41i u ^1) 4q^>.aj 
JSLij . 4j>JL*_o 2 taj. jl Qgajie iSu -5>»-J aJjlI dilij (^(j^ (>c. f-^LaVI jl 
j I i"i"i 1 11 U (_Li3 (j-a dll j <Jj^3 (JIjjjcjj (Jj^i I JLo jj-Sj (_>iaJ^J,! (jLs 4iaLuiJ 

. d i-r nid 4_uL*_il 3 j 1 j ' ^ * Jo^jIj j) JLi^ tjj-^ 



i_d_>i (j_o J_iV .. • jj-^-jlJ J>^J-M Lil .j_pJI t-Lu-3 : 111 e '1 Tl i 1 1 1 X-i \ I 

. Lil ojui /cju : 3JjjjJI 

. dJ"K i"ia i^ ( _ 7 1jj^>.\ i\ i 1 11 -v : i" i^'iTI 1 uqlall 

tjj *C "1 1 11 dJLJI (jiil Vj iIJl>- SLu-iac (_5-iJl (j^' J « ''i'l '0"^ "^ : ^^iP' 

.y^: Lu-uLa 
. . . <s^i .../«-& ((^ (j fl j) t^jinii'iTI 1 1 j 1 X~> \ I 
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Lai . LfcvftC (j-a Sj Mif 4jjL>JI iJ& CLuLi [£jJj ^LhSs~ 2 alia a Lii :4J$jJJ1 
til! j^pjj i— i-p (JsLtujij (JLvjJI ipajLJ uLl>-I I tu.1j3j.ml ( _ T Jbi ^^3 /— 1SJ aj La 
(jLi I jl I a-C ^Ij-cuJ L^J 7t o i nj Lu-u QJtb (_yjJ! (_7^-bl 4_caL>-j (JLalaal (_3 

. iLuiu^l ojui (Jjl3| (jl i L-i I j i a 1 1 (j-a 

. L^J 4-Luj^j dJj ( >1^>- (C->Ju2j ? 1 1"-"< i m1 (jl ^_La-i1 * w '" aJul ' I ] i la I * 

4-j-3j_*_a Jl-JjI La idJJj Jj S3 i u dJ-il (j-a 4-ijL>- C^ji : («lSL>- LUo) SJjjjJI 

. I g-ilg <_! j£l (_yiJ! < "»n n~&\ ! il I Jj' a dlli jjjLj (_JJ-a jji SJLliL^. 
(j^ijj La 1 m mi «La3 (jl i £J luj < n L$Ji (JJJll^23 lLuI .^cjlj '^ i nAlll t -^ JaJ| 

(j-C L$_<JI CjJUsoI Lajti^. t-jjjJu t_gjj < ni 4-iLJL>- jj-JJ JiJj-t£. *. SJjjjJI 

.^yiLali (jl LiJojl .di!j 
4_ljJLj^j La (jl .(jjju^ajjj I jLa (HJJ^I (jl (jVI » jU" . ..i -^ , ,. AMI ' ■ ■ J ; ^ ^ 

. La Jl>- ^jl\ 4 \i tr> <* o j g L^jI . 4_LlL*ju La (j-> 1 ■ Sjj dJbl (^gj * mj (jl ^jfc 

(4N*A$U$rij) :B 4ri jtmiKI taUl 

(jjijJl i Uj^Lc L^JI . j^jvjj JJjijJI Lil .J_pjl 7-Li-l^5 !(, ■-** }| I 'J;^* 1 

. 3 K u, a tlLjd (jf Jl£k:l Siiilj^ 
C3-^ (j * a {" J ^J lS^' Ct^^ 1 - 1 ^ 5 f 9 ^"K"'« L^JI . jjj^J Lj *sju :4J£JJJ1 
S^JLcLuta LJLiS-a-l (Jj* . ..Jj^LLl VI (_ 7 1^- '.'."" (jj U/j ijl L<aJ Jii-I (_gjJI (_yJj_La 
SlSLill SU-liL ^yjk La $_>!£! ^ (^^.jjiij (jl liijSLxJ Jjfc •■(_, inrtilt Cj-uJaJI 

san„n;ii 

Ju<u£.lj 4x»£ <_l!^3 (<^<-4^- (JjJi^s 0-^5 L'u J_>- ("liilU jJL! 1 1 'i 1 n-»- :i\Jj_)JJI 

JL>-I lj^i.j_a cLlSLI id_L^-l (^J^ J-a^?l L?-*L> (jr^ ^-1^ cAojsJ JLflJj . ^g-ijJiJ 
i4jI JUJI Jtla l*U jj "' '^>"i j<sJ (^JJ i_u jJu jjuii . L9^LL>I 1 _'yn 03^ ^ \'J ' '"_' 
. ijjj/l (_yJI t(_ T J-u (j^ j j 1 n"t jj^'ill Ce a - Li ^a I Ji^j 
•Jdll dil j (j^-jJ liLaj t^jinii'iTI L-Ujlall 
I J_& (j_a (j^ajjegjl 5JLa-"n a I (j^ ^-y (_, 1 "j'tjJI (_yii3 (jl 1 1 i 1 n~>- :4J^jJJI 

.j^LU^I (_,lr S^ljl S^ (_gjLi£. (j .ijl 4JI jJljj ./ojVI «_iia^JI 
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... lJ£La>j ... 

B 2 ml->JI ^ I "K^tji,^ Vjjlllj S-^o-jill ^ji: 4j*JL»1I SjLjiols (jl 

i2jVL*JI (^ lIijJl^JI c-t-ia-LJI S-^^?^ Li -4 3 -) olilb bj^lc. SJbtj (jb^J 
tiLli J£ .3_j_uiij 3j>JL»-a 3jI u& JL23 jl <jSUj Cj!jL*JI ojuij . (2-uaUJI 
CjLiLa-" i ill LaLflj JlISj (jl 3J^U (jSLx-i 4Ji l*JL(Jjjj j_bj «L^>-j sLaj-a "-"ji 
oJlj* j_j_«j (jl_j dJJ 7t o i ii j 2 J'C i"i_) Sj?<l,l CjVL>JI tL^vlj^ (_£jJ jbujVI 

. <b; mm 1 1 ilibLa-'n nVl (j£, <bJVI ilibLa-'n hVI 

^u*4iiji»ijai i±b ja 

(jS-QJ (J_& '. 4_U1_&1 J?&4 Ij cLij* l<1 ^IiS 2 1 J_A ^>- 1 2l 1J_<_U LLLbjJJ 7"J-b J^J 

^^ll! jx.Liiil jl) jl i .I 'tVl^ I *.jl jU.1 ^Ir SjjLjsj j^.bSJi,b «JL<ili 3JT <tcl_u^5 
(_yi t-jjIojJI (jJ! LLa r'Uisej "j .ii ^lUj «i"«WI« j*- d^,,,,tl Ljj l£La I jjs ( j^. 

I j j iii t JJ i "II (j-o .^LubuJ^I j^.Liii,l 4»jjUj i mi nl^jjl 4-t-LilaJ UJjJLso 
pl_«^vl (_5^- J J ' -" "*■ II (_y3 gUyt-LaJI <j-<iSj (jia> (_y3 i< m i nl^>JI 4 <jjU (<s^3 

ijx.LiiLA <ji>! j 3J1 3x.Lu^5 ^a 7-LaJJI jl .«<Lul . n'tVI j^.bfm» J^>- i_£lj-ll (_^ 

(<sJ bjjl (j^jjjjj (jjjLiJI ^_)^» ' . 3JVI 4<_nt-i (_jJI LijjJiu bli j_l»j (jl (j-o JjV 
3J| jjfc <_jjj-uL>JI (jl ij_cisL>JI (JjJS^JI (_y3j •« l-Liaic-ui)) CjLSeJuua 1 (Jj 3J| Ju*3 

i4-ul i n'tVI 3-j-l& JJI cjIjUjJ.1 (j^ SjjijtA Lcl^jl jl23 jl UjJ (jSL«j 5^jj>JI 2_ul i 

(JLiLo (_,-<* jl i ii )^L1 (, jl jj j aJI i-djl mil Jtl23 (_ T lII 4jSLuLojjj2| SJLjiiJIj 
:c_lLuJI J i nil jLjijVI L^J j»J^J Lt^' CjLlLjjiJI (JSLl ^J^J Ct4^ ' >— LaLaT (SJlS 
i((^^e_*oLA jl (J_jL_u) L_ii_Lki_uJl 3jL« 4^Lx^lj 4(^a^>. (_^b I ^ * ' «a ij ifl t^U,! (jjje i uJ 
(<s_ku(-a SJIjlj i(_^£j_i ,j_uj^m J i nit JjJl>- sLo SiL^slj i^Ju^jjj *U,I (_>Ai- 
s!j-$J! (j_o j Lu j I j-alj i4j3^j-1I SjijLLaJI 3ji!l a\ JiitljjiLi (jjiJ^U,! (jja «.U,I 

UJI 

v2jV^/I (j^Li^ 3JLuiiJI jl jji I_La jLuJVIj SJL^iJLlI (jjj JLp-^II f}jJii\ 
3?U-il,l ^Lubj^iJI j^ ^LUJI J^JU^V (jL^VI ^ LK bU^I 
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jioj ^1 CLfiJl 

jj /. I c ■ U . JaJ Ij dJJjj i_)-<»-«-!l ''^ ct^° JJ-^ lS 1 -^' J-* (jLtujVLs .(JjwiJLi 
jj^jjl j_uj i-ls!^ i^JJI jLuJVI <GI ...SjSJJ.1 3x:LJI Jq _■ ■ aj jl (Jji^illl 

*-3l Jj dlli (jLcujVI (Jjjjuj . J La »"" joJj Lfcj^ii ( ^>C- TTJ^-J (*J 4_l!VI (jl JiSLLlI 

j < mi j mJjJ! j-A (jl i 'I tVl jLa (Jjw(J! /- j"'j LoJl^j • i> j^- jl ** • '"~" s * * * "j 

J £ ' d^LlI (j_« ^_lIIS (_ t 1^. ' glu ' * ^j '-^ *" «\J 1 ^_& «Gjt_j_LLaj * )j_i_uL>J1 jl 

? ± ~" ".' "^ (_y-^' SJlSjlXI Qui i ii -»iJI (j-a j_uS .}Ji£. *lj-»-l *^'-""' ' "_' J j' a ■* '■*«' I 
^J ini t lj_a^2j (jl jjjjLuI Alajt^q X-AzUxmJ Z LcS LaLcj t L£J aLl^JI (JjjLuI i del 

i_aUej jl (j-^-'-i *j • ' aSj3 jjj pjj i ..I m, J^o (_,lr j ^jjJI (_y3 <icLj/ 24 i—iLuJ! 
.(I nj I mi >LiJL<iij SUm.Uj Ijlx>- 2 om^U S.iS-uLajjj'^l SJLuAJI <j-a j^-l 
4J! .4_iSLuLoj3j2l 5JI i nill a i mij ^^a K—ijjjiLsJI (j-o i_a^iti! jj-j-o 2 (JiiLij 

. ^j mi ill (J* mi oil jljJLal _}jj?t_« 

^^Jl (JjuilLi jjij «uLJuj j-Aj (jLjijVIj c_ijjj/L>JI (j-u j^>-l 4_iLiuj (-dLLa 

3_j£.Lo.} ijli. (^ (j^j-Ltajtil (^L-iialj^JI) ( _ 3 -«l*JI TOj-«-<-ll jl * P J '^\gJLI "-j^i 
Cjl^jjiLI i .m** - "" "J rbi« (_yjk dii.jJ.1) . 4-uu^SJI <il>.j-«ll <Lu±ZZi T-ijjuJI jjfc 
^^i^, Cjl- j - l a- t jl (j_« «Lc^_u_a «lc^_4J?e_« (j_« ^^-b-*-) aLjJLJLi SjljJl ^^ A \ i<tL>J1 
(j^: CjIjII i_aVL JljJ3 4j_cj)Je3 42LU Ji«JI ,JjJ (jl (. 5_uLij ( j<ll i^jIjLuJI 

(J_<j_«j <_jjjj<L>JI jLa (^jj^-I «l^>. (j-oj •* .'j* "l^>JI j-&* c ^-"i>' E ^' 4^LLaJI 

4j^5L>- JaLx-li fjj^- Ls-AMj Jl^JJLJJ .Cjlj^ SJlC (Ji«JI icjJJI 3>^ icjJJlJ 

jLoLku L«_A i_jjjjiL>JIj (Ji«JI Sal ull ji./i^ Cjuji^jSJVI i— il j i nil (j^ 
(JjLiJI .^L«JI ■" j-la ULl I ( _ 7 i I i j Lu j^uS 4jLfuJ «_a ( jLuj^jSDI) jLuu^_ji 

3^L« (j-« j->- 2 1 j^SJLi (j^->- (_^ i 4 ^^- 3jL« (j_« j^SlLi (Jj^i 1 (jl 3-A (_ t j_uL_u2 1 
(_,i J^-JJ (j ,Aj:v lt^ Sjj ■'•"* 3jt»-J pLojJI f^s J^-jj 4JI tii! J (j'*23 - ^tP" J-i^- 
4JI VI i4jjj^v 4-a-ka ifj 4-aiajl J 'LjJj-« ?lj^>-VI j>J-Aj .^lj^-1 (a^l^p c-u nL>JI 

. Ji_lJ^iJI SjLcIj aULlMIj j_4_iJI Jiu ijiiljl or (_^>JI (jjlSLII ^i ^^j^ 

.«Luljbj diaLtuj it i ii "ill ^Is Mil^iiSI (J; £ ( _^l>. (_^>*1\ prj i nitu ^ La jjj a j c I utXIj 
' .' JT" ' "■'J (*^"W J * '"'Ij 7T'- C 'j- 1 ^' lj j-taiJI 'LpJI CjLcjISLII da i mj! i— <-i--yTiJj 
4_pJI 3^m (jLa 4_lL>JI (_gj" ' " a (_y^- ct-^*- • L^3LjSjl ' ".I i— ajSHll Joj^jjIi (jJI 
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pLfl-iUlj ijjijJI CjLjJLojlS i4_uu^_LflJI [O-La-Lll ^^3 CjLlLojlII ojui JiLa J^j-jj Xi 
(j^jiS'll JlLa i4-«x.l.} ^ i la l i ' 4_uu^-<ji]l (O-La-LJI L^jJiJj jj-al (_,-& JoJjUJI S^Lclj 
CjLv^L^VIj ilj-iSJI Cj^Lxj-u ■" j la ~ j ijLjJLtl » t^a CjLcSj" i naj nj-UjJiill 
a I la LI I TTjLi- (j-o Cj^L>-Jl^ j-Jt »l j mi^I ^Jlj* (_p ... L&j-j-CJ dilj^^llj 

r-LlJl JLl«j (ji 4Jl£Lau (ji jjfc ^j . >.«tl a Uagil ^js>-^\ «Lu-uL-u2l 4 « i nil 
j_<fcLks_o (j_o j-ji^ Juj-LSj (j VI LUS-aJ 4JI «Lj£ i 'I miV LxjOJ . (^jLCjj) ^ i naj 
jsJLj «LjJ| "» il ua a» ^Liujl (jSLa-i "-^P" '^pLdtl lilti (^ Lxj «LpJI 4 aJa ' »l 
*_)L^xa cLuiJI jJjloJu <s-> JlSj •l5>*-i CjLlILuijI » j '" aj I CjLlILuijVlj I J la • ■ 'a 
|j LjJT Ijl j^ f>J-=tJ CT^LIj -^pJI ia^iiVlj L5LJJI 3^Ll^ a-ulj-Oica 
t^xse-i ^ir / " 1 <tlalSILa 3jl-3 Jl^>- /Tj3-> O' ( ** * a ) ^ a LLlLlS j^.LJka 

oJlj* (JiLo tLiiuJV JjLuijJI uiij i n_i"t I jLa .5_p- 4_lL>- j^-v ^1 Ijl»- ^-lL^ 

(_, » i ii t (_5-J-II CjL-iLa-" i nVI (j_o 3jjLja_o plj-il (_y^ _]j laa-Jlj i«Ll!VI «Lj_ijJI 
r-LbtJ) L^j£ i_i^c.j-a j-lc. LaJjlj (_yl!l CjLiLa-"ii nVl dJJj ^Ir .- 1 i^aSJbj i L^jJI 
(_^fl dJ Mitt ^1 Uj^JU ( -i i mi (_gl JL^JJ V <ula i(ljL>. Jjjis CjJSjJ I uaj] 

((jLutJ t UjJ 3Llu rt I n~*.J JL_ui (J-ulj *U i _ T 31^>. (jl^_L>.) « \jJ?q£» /TLJjt (jLSLal 

l_gij (jJI tiitl i jJljjj (ji «U (jSLxjj (j ii ri i"j (_yjv i (JjSLlLujJ I (JjLSj (j^ p j ii i-i a 

(L^^J^ (jt^ ^ J ' r ' jj)^ i i " I— <Ji (JjLs Jj2j Ujj) . JoLiill SjjIj Lj>li- 

(J^>- (JjijSJII j^c 4J t~ (_y3 l*JLijjjj ^JJ^J (jt^ La ' la j i a 1 1 j jaLu Jl>-I X 

jj^*L^ (j£Li ^sJ l£L1j (jl ^IjJLaLij .(a^pJI 3j1II JLCil) ^^JSLiJI (jjSoJI 

jlji «LJi j_<fc (j^LoJ.1 . _i . .. A~ tl (jl_3 i4_LaX. (_y3 2_i i nj'ij-ll 3 la -- II (j£, J^>«J 

(t_jLuutdt SliLotl j| j^^l) «cJLla v2jj^3 La£j itiil JJLi 3JSL.iil oju* 4^JLm 
^jo£jUI (_y3 «Cbtj 5^£La (ji jl2I^.I j^ (JjSj Lxjj 4JLs i3J3U Li^ljjl ^^ 3jj3 

<_jaj-uL>J! (j\j r-jljjJI jLsoV 2jjjj i^aJI 2ji nL^/'^l ^jLdLi Li^J^ ^ (_,K Mitt 

/<u (_yl!l j-ulsljj,! (_y3 S_j£.lit djjjLvi 3jlc *j£ ' S^ (JjtAJLj .S_pJI 3_lL>JIj 

. LikLLujj (_yltl j la-ltl 2 2~^J^ (JjLajO Jlj^Lj x_a i LaJI Lfc^j 
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jl>-I ^yjfc binary assumption S-yjiJI 4uu^>jJs q\ 

J j£< aj ^ i C lljj" ( 111 ^-^-Jl SjjIiSjl Jt-LA^I^Jll *sjb] 
( _ T jij n_gj_liuoJI j^*tl 7CJJU (Jl^is 4" Lu.ifc.alj (jLcojVI 

(0-jl.S J-=-l (j-L^-J U>^-" '■- )lj * ct-^ *^Jri "^^ J>^ 
<J_l« «Lc^_lL« CjIjLulj lILJ]} i d Laj (jSLxjj . (jLiiajJLi 

^jjj . 3-J1 in II 3_u»SL!lj 3_l»-jII 4-u»SL!l ki^^jj^jJI 

£yC I J ' fl Jl^vIjJI c ^ fc g & J j _31JlX*321 tfjufc (jl ^j^* Jl 
SJl^vjJI Lj^SLa 4_«_a Jl^eJLjJ l_xJ3jJI Jlj-la j^i-VI 
(^(jLuJ^I SLp- (jl (j^L^Lal (_£_>-; >ii*3 .4jL^V| 
^yjJ! (LjVl <j-£:) (Jj^-Vl «Gli <j-£: 4JbtJ J^isccuJ 

7T J lr~M J>J_flJI (jlj l«GjVj (JjJS JljJllI L^i^. Jlr^li'tl 

jLjtllj LoJiJt£. i " « I «~ I » La] Ij CjI^jjjJ! (_p jj-o I S-iila 

jljL^al ojLjfc (jl (jjj^i.1 (Jj-J i(j nS »ILij .jjLjl jJI 

.j^i-VI (j<-i » j II x_o I <3'^i\i l£"V' p'j-*^ 5 Ct^ p**.'" 

L^lu £J>i^J! 4_Ja^> >^-« (Hegel) J^ufc oZUjj ^j^j Uj^^^j-j^Ib 

jJ_lo_o jjfc c.lj -^H I j_d> (jfj tiUAJ^J! JJJ^>- (j^ VJ-^ -^-JJ ^ : Jj^b L^ 

.«3JjLL=JI 

<L-u!j.i 2j,„jU;;1I 3jj,|j jj (jj^i-T «Lxi^.j (Gilbert) ^a ^s>lji ui^i ^i 
Ijl ,« SJLuajJI aia^l^j iLsOULi L^ULujIj 4jJl>. -* Ui "^ 



271 



±±sJ\ 



i(_jjJL>.j (jJI o i"i j*^"' ^1 ^^jLiiJI aj i it2gjlj (JjLill ij uuuai\ ijLjJi,Li Lt-ut.-v 

,Tj ^ , ,.£"tl ^rj ~~. j ,".^ *_j_uL4jl (j^JLJI ^_^J .^>- 2 1 (j^. iit ^ t- u I o Q * a ^il jlj 
. gL£i i ii"S I ^c-i La ( d ' a j ! «Ll>-j_« (_£^>.|j 4_JL_u 4_uu^S 
Qj^j (_j^!' iLaj^LaJI «Ljj/IjJ ( _ t 3 ^vLio j^Laj CjJL>- C^l»- aLc 4jLo JlJLoj 
1 1 J a. jjj iSj3^ <*' ^ <J-^ tj- /j-cL»-iVI Ja I mi 1 1 1 i_al_iiuj$l (jl .SjUI L^J 
.J. J) ,JjJ3 ,j_o jj^pSLMIj iBecquerel dJ-j^_i£Lu) J-jJ3 (j_o 4_l1ujJI SjlJuVIj 
?-J>j_«_iJj S^Lil fj^s Sjjjl>- -"'Ijj ta.il (Jj^laJI ji^-o J. J Thomson ((jj i u a^Ia 
,j£. Lijjj-all LoLul (jVI Jjj wjJJI (1911 aLc) Sjjdl Rutherford (.ij^Sjij) 
«_ulj r-ij_4_cJI Ijlj* tljj i— i-2j i_gJJ! (_gjLiIi.V! j_oLijjJ! jl . ^.jUI (jjSL!! 

(jjjji^jla jjjje-o ^j-3 CjJLflj (JL>J,I I Jufc ( _ T 3 <JJJ^»-I 3_ij^>o (0-&I (jl V! . I JL>. 
1_£JJI (3 jja j J II) ^jJjjKJI SjuiVI t-j^u! aI jielj-uLi rJ^>J-oL? 3-»-aL>. ^yfl 
ix»-L>.j 3jLl»- (j-o 03^-y c r ! >^' aJi^I o^i • ' 897 aLc (Braun) oj\j-> «Lc^li.l 

.^^L^^S jt_t_L4J (jLd^_i-o^_« a^j-LlJ^-aII (j_« (jlaiL^fl L^l>.1 JlJJ ts|^Jl (j_« «l£.^_*L« 

. (t_JLJI t-JaSJI) -jjjlSUI j (t_uvjll , , t^xtl) jpVI 1 jlt»Uat| (jLiLi JSjIjj 
Ttjijll! j-jLIjj i^LjfcjiJLj ijjj ji^jVI (jLa jjij jLuJI LlLuvj Sjl jJI Llflic.! liLa 
(JSLtuj 4_ujjla ti » u a > LiL^o I o i ii-v LuLi^j I JLa . jLuJI jjj-o <— aLibl jju (_y^>- 

Jl>-j joj . JijjVI (jJ! JjjlSLII (j-o j_o Ju3 Lo LLui (jl lilt j (JA-JJJ • JjjVI ^ SlaJLa 
{ (J "_^ '* rt d la i uj aj i_AjLiai_« (j^. L_3^e_u jl (jS-4-i 4 * mi 2\ aJJb (jl (ja i u a^Ja 
3jjjtjia IJl>. ZjujuLa CjLjj^>- jj^ 4Jj£La tbuli'iil j>Jufc jl (j^-JJ (jl P\ taj i "I Jl^j 
CjLJ^Sm Jl^vI I J Jl ( _ > l3jJL3l (_yJ-II ((lIiLJj^^JISLJVI)) L^JLi I j' a "*J LljLij^ 

.cjLuj^pSUVI ^ SjIjli 1890 aL*J! Jt-jh !a£L<fcj .SjJlU 4-u.uLuVl 

Cj Ij^"i ( iij-1 l^jj I 
Q^KjjS,^ Bardeen ((Jj^jLi)j Brattain ((j-Gljj) (Jj^ £yi jj'njil^l!! 9j^>-\ 
oj j->-i » j Li aj ^^a IjjJ^- I ' j^ jjljjjjl^l!! Tiiji ji^j . 1948 aLc Shockley 
.i_ij_<jiU>JI J S a> fjJz l_Lj^_ij (^j3-3 j-31 4J (jLij ' (jj j) a-iXjJ Ij ^jjIjJI 
(JT lII ' " ' I a I i i a 1 1 j 4jJijjISLII ^Uji^l <_j^jjI (_pt-a (J^ej jL^>- j-& jjjjjiJj l^ll I J 

jj~ i ii^_ilj-lJl jJ^jj uj^} '" j *-* ''J ^^Ij-^i **j j "^ I (_yS LfljLui c^oJlJ-"h ill 
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(jbill ^b^UI I o frj t^^uLaj^Jl jl tjj'vjlj i ntl j-i£. li-lj^elij ( _ 7 l!l diLjj^SL!^! 
4_fl_LSLj 1jL>- 5j_jjlx-id Cj1jj"k i i^-i 1^3 » J * ' aaj jS-4_ij * Jj"' ' 'L^Lh - ^ ■ o ^ * rt * i if-> 
p^_J_>-1 (J_i_3j ,» )^j_ol_5e_U 1Jl>- i ' ' "' ' rt JJi* l^j\ ps^SHj\ ]JJt>j Aj^>- SJlJJ&J 

<_j-uul a! Jiitli-uU jl i r I 'j gSj| ^ La i uljj dljia (j\j- i aJ 5-La i uljj (pi "I i L<aJI) 

jl ^U^5 1 , 000 Jj jlu (JIjjcj u^ L« LJ^J • (^P>^0 3,1^^1,1 Sjl^VI 

I Jlj* ^ La j Laic/a (jj^itj ^^ f - 1 lS 1 -*-" IBM pjj (j-o J ;j * ' ■" ' I ' ." "L>JI (_£ji»j 

SjLc till i ,j£. ji«iJ - 640 x l024 i*' i4j 4*J^I (RAM) ^IjMntl JjIjuJI 
(jLa I JSLaj -i-jjLi 1024 jc SjL^. (j-&j (K) c^jLijIj^ /_ o . ."t (_£>i-l SJi^jj 
(8 x 640 x 1024) 5242880 f^it^l jjjJ! Ijla jj .640K ^ RAM Jl 4ji^ 

(J_«_«Ji ^^JLlI) ' " ' I A-lS. I Ij (23 I ^ as fljiaJI j_Lajl) "ijjjIL-uj-il^pJ! Cju^LaJI (j-o 

\_o| \iiflj idj^J,! ^a^_SJI))j «t ■ ' '^ ]\ ^ysjjzj])) ^Jl 4J3i_aIdI (jjjjtj CjI Jl>-j£ 

3-J^JlC Qui i ii->- slj^vV jl el Laa Laie-C (jj^itll «LL9Lxisl ildu (j-U^Lo 10 (V« 
» ;ktU Jjuu V <JliLo^i«J,l L^ji^. ■ ta fl "■" (_ 7 jJI (^^I^JS^I (jj) . jl JlC T (jj^itJJ 

(.oIjjj^JJIjjS 

( J_ 4 _tj L^lau^J «Lu_ui_La a j |Q ' ^* * C »Mj3 1 iij-il^pjl ^-J-^J f^-^J .«u_al£sli_a «Luu^S 
i-<l A XI Ij CjLajLSJ,lj 7c_uLaJ,lj «jLJu^JI JlLa 4_ujiLji2| 4-ul 'j gS-ll j Lai i«tK 

x_o) .4jjijJ,l jo£LaILll 3Jl>-j 1 5-LflIajX I <— _i l i n-»J1 3Jl>-j iS^iljdl iCjLvjjJeJ.1 
(ji^. ( _ 7 li 4JI V! i4_LojjiJ(jLj ' a ' '"'"'_' i-JijLLi^Jlj (_5-<-Jl (J-^^* - ct^^' tiuJL>JI (jl 

(.CjV^/l Ojui Jla ^ (jjLj/Vl JJ* ,_£ jJI IBM f^j (JJ5 JjilrMl I-JJJJ/UJI 
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ji mio (j\j CjLo^mi jjj-u (_jJ^- <— aljjiVlj (cSLxjJI L#3Jui 4_j£Lual Tt £i I a i J 

d J .' & " ^-""i L r J -W J ') Monitor (4-JuLJu) (^jlajJuj .<_jjjj/L>JIj tc-uLHI «L»-^J 

cL^-jJ /j 1 c j-j?c_m (J_4_*Jl ^_jLj_i ^L-IJj (dlj *-^* T ^>- ' \UJj3 ^T"^ < ^">-^" ^ i mJ 

. S^il jJI (^ 4Jj^j&jj ojLsol j<u (3jL<-u (J-o-C /jjQi I ■'"J 'J 7c-JjLflJ,l 

4-ut-uIaJI 2 a-tlaaJI jl .JjLSJiJj 2. .1 U1K ilj_u£ I tajVI CjLiaJU! tlr^J 3-g.j , M l| 
(JjLcuJ,! 7-jJaJ (_jJLiiu_4_LI 7-1 o i ii I I Ljjejju 4-uj^Lo Cxjli a\ i n^^l OJLA ( _pJL 
. 7tjLU]l (_,i^. "ilo ^Jj , ^.-.tlj 4j J ,^."VIj i_jjjj,L*U 4-iiLjjill rt-alj_J! ja-ljjjjj 
Ci Lxlaji II (JL>-jl (OJ ij^lj^l /UUjjj t_ijjj/L>JI « ( J-lo--^Tu » dJJii Jji^. fiJJJ 
J i 13 •?- a H>^W SliatitXI j-olj^l J i ill i aJ (3^J TtjQill S^LJa -j^j -£ t 4_j£ 
/j I c I c j _■ La a jl 4-Jul ui tl ^ I c «r-j^jeji£» 1 1 gla. (_gi , 4_ll mil jc ^j^JlUI 

^jjj^l <!>■!} j^iil rt-ijj -i j 1 1 aj (^^ ((jjJ^J.1) 4 j mi" i_jjjj,L>JI ( _ T 3 S^SIjdl 
l_ajljjjl) J-laJ ^^l^al (j-o VjJJ .CjLLLuillj t_cjJljjJI CjI j 2_JJbtl!l iQlV 

^ylll (^ oljjI^JJl^pJI (jla it_uJljjJI <-2j^l (jyi^ 9 ^1 aLsj^Li 2_JiI,| 

LaJ_Ui» .CjujLJI a\ jjsr~( nU J-oJtJI \j-& jjl-ij» . 4. _o L-ii^J I CjLjJUjJI Juijj 
i(rt_aLJj_JI ( _^ j_aljl CjI »iK J! u^-i CjI «iK Cxjl£ «Ijjji) CjlxJSjM aJLJt" i n"t 
L^>.ljj>.l ji L^jj^itj (Jj^ in nL>JI (_;£ 4ILu^ j j li iVl jj-a^J L^Jjj^o (_gjjaj 4Jl3 
J jL-ai>-l J-Aj ASCII-l L^J j-o^J «Li^sL>- jji-i i""t S^jj^^a (3^J 3jil JJI (j-a 

American Standard Code (cjLaj I < 1,1 JjLjII (_^>- ij^-lll ^^j^a'i/l j^iJulII) 
J'v ni Ir Sj^lJJI J^i-lj s^j ni J^ ->>»-j o! • for Information Interchange 
4-ujLA Cj l_Lajj l^i-j .-.I Lalaje oj rcJL«3 (jl oL^btillj Cji oKII *■ o i uj i^LSjI 

.aLSj^I L^j rJLju (_ 7 jJI I j i oij 2_2j^LaJLi I Al , „ 



: CjLj_Lj-»J! (j-o (J-lcjj 4-LSia-Ll I 4_ui i mJI 2_j^£jJ,| «L>JL«i,l 3Jl»-j j^cJj 

.(215.213 cjUti^-aJI jiiJl) 2_tlkil,l 2_J^JI oLUjiJIj2_uLu^JI i^LUaJI 
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^^J! «_3j_JI) 4 j i u VI CjLJLjjJ! I i^ajl iJJ " . 'J *-* a ^J ** i ■ ilSJIj 7-jJaJlj «_«j>JI 
J_«_«JI SjUll i ii aJ «LjJj_jJI ^ j 2 La ' 1 I L_kjLIiaJI ia23» ' .lull u>j Ljajf 



^LiLa ^^3 .i_!jjjiLaiJ 'USLuLojjj'ifl CjLlLwlII (_ji^. (oS^tlll p i o3 <_2j_iij 
■" La b Lii it_ijjj/LaJJ 4-aJljJ, I slj^v^l ^1 CjIjLJoVI Jj-u^jj /j_oLJ^aJ! (ijjjj) 
i - 1 1 j U . 1 1 ( j_c j_aljal J is*Z\\ j-Aj .^.aUjjJI jL>o2 ^Jjjjj L^aJI Cj LJ L»ji] I 
^1 i " ' I J La » 1 1 Cj LxiS (Jj^eHj j»J-aJJ . 3^£l jJI (jja 4 lil'i^o slj^vi tJ ]\ I J 1 1 u^Jj 
(Jjji^j£ ' " ' I j La » 1 1 Cji oK Lai t<— -11 i n-»Jl 3Jl>-j ( _ t 3 Ci^La- mil (_j-ll (Jj-u^j (»LJSj' 
4JLi3.} 4_uULlo <_jjjj/L>JI «_o JL»-jjj /c£LxjJI 3Jl»-j ^_^ j_olj2l (J3tl»tA ^1 
(j-o 3jLo (j-o *j^>- (_5-3 ^JSJlJ jj_oUjjJI (_^ S^Jl^JLI CjLlLulJI 3-O^Ij^ (jja 4_cSLxj 



(J_«_«3j . (CjjLjj Ale j^lxi j-oj (_J-S_9 • 2-JL>- j I (LuLu L*^j L4J- (Jj (j 1 ' "j) 

Ci^La- 1 n<n (J-«-*J I J ' a * j J '1-^'-'-' <*^J' ^ <-— s 1 1i Ci^La- 1 n<n 1 m i J^jJI <_>iutj 

. S^Sl jdl /^ cjLxJSJI (^jj^iejj o^La- mil ajjjj -^h^' jl LuLjj L*9j 1 6 Cjli 

(j! (j-S— «-l l—i_4i Lg-ajLia-" 1 11 t (_5-J-II «4_«_LSLII» SjLj^. (jl (_,-!l 'Lj-ILJ Sj-a j J i"i t j 

cj! ols (JiLo) L^J i_a^JUI (_ T Jj>J.I Luk ^ oKll /_ i»" Vj ^* ,^."^.11 j_lc j^ijjiij 
i^_^»j (La^>-i (jji_Jj jIjlcI) jj^jJI (j-o 3^.jjij^o L^iSLij , (^-»^.^.ll ojui 
(j_o cjLcj_4^c_o (_5-i-«3 «cjI oKIIo ^La IjiSL&j . 1 3"^-^ • a 9! L^Lajj L^jj^JEj 

,_^ajj i4jJljcj , ^I i_2j^>-'i/lj 1 jl JlC^I JlLo jji-T s^^-i (_gl (J5-<iiJ Sj ii ui 1, 1 aLSj^I 
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fj o i uJj /Oj-ll—i i_2jjij La jji <_jjj-uL>JI (_^& 4 jo iti Ci^La- mil ji£ I (jj 
^^J! (4 o Is II) dlj^so joJLj LtLv Qui i m-»J1 j«-j-«^j- *l_>>-| (*^iJ -A (J^a- mil 

iCjLj-LjJlJI jL>oLj AJ-23 (_ 7 ill 4j_^£jJ,l «L>JL»Jsl 3Jl>-J (_jJI (J-Z-1J j<S-J '(J-* mil 

(_^a jji-T (J^cu^s ^1 (<u (c^j-l.! (j-II <L>JL*JJ 3_u»SL!I SjLcI dili jl»j ^j^cjj 
jiili Sj-Sl JJI ^_a (j>j_o_o («-^j) 4_Hj (JSLI lIi-uTlJI j I (jjjJejJI '*-2j>i=> o! 

Jlbu J! (I) 3-!L>- (_y3 (- 2 jj 3lj? (j-Aj -flip - flop (Sj^Ls) u o i ii j La 3ja mljJ 
4j!jj jl (ON, OFF) LvLlia 4 , .jj ^j . 3_ul5 L^JLs. j^Ju fCb ^^j. (0) ^\ 
j_3 J-JJ-J («-J <j-°J 'OJ>-^^' jl i nil LgjJLv jcSLajj (_ 7 J-!I (<L2iJLa i«L>-jiio) 

(_L? jj^tj LljLs cjLj^LaJI Jo ■ i Za ' (_ 7 SHj .i_!jjjiL>JI j <c 3£vj_ll 3JL-ujJI 

. «Luuj^i 4 it i"i 4ia i ulttJ i«LuL\II (j-o <_iJl (j-o *j^=-J ij^» 2 (jla» (j-o 3j^La 
x-Uojj (jl (jS-<J-! L^JI (_£l jlj *~ , ,.VI 4-uLij ( _ T ji (_j^-I0 Cju^LSJI i_3^iitjj 
j-uJuJ (JjljJa SJjlj aJlJt" i n~t (jl (jSL<u Ci^La- i ntl (jLa i (■ U *a (j-GjLv (_JJl»-Li 

tPJ! 00001 1 1 1 (5_asL!l) UjJ^l jJ >LU£ . L^ S^j^jJ.! ^JjVl jla^Vl 
00 1 1 I 1 00 j^u-alJ jLuJ! ^Jl <jrpJU* USjj^o (jSLxj <1JL£ 1 5 j juJI ^Jl jjiVi 
IjlSLaj .(Ijjj-o (^f) 00000000 ^M/Vit jp^ 1 c^l ^LiLi. j-jj! j! .(60 ^1) 
3^>JLjlxj i— ij i iiLaJJ 7t o i n~ cjL?jj>JI ajjt JiJi, 3_lSL<Ji,l o^LjJljIII J£ jLs 

.(j|j^Vl)cjLk*XI 

sGLj^Ls ' La • • iaJ CjLIj 8 jj (Jjjcijia jjfc iF (_La- mil jl i(jjIiJJ,I) ((joiill)) 
Lli^jJI /_^ ^ j S La ' 1 1 4-ul i n->JI 3Jl>-^JI (Jl3 jj_a 4-^-L>JI t_i a -tc_i 4_uLxiiJI 
( _ T 3 jjA CjIj_^uJJ,Ij 4-AJHi-JL' 4_LaIa-Ll I a tLul i n^l CjLlU-«JI 4_l3 j^=-<3 (_g JJI 
(_p OJ-^ '^ ° ' "' J J i"ij Loj .(J^uiJI ^ 2 La I a j I jcSjJLl SJLv (j£, jJjLSj it^l^JI 
(J j i i"i"il1 ALkaJ aj^jj .j-tuJJ,! (J3r i u a ^^JS J^>-'j Jl j-fl-uo SjLful ^_A j-tuj_a 
( _ T ^LLiJ 3^e-i (_3^£. (^ji-'ii! 4-ml i m^I CjIjjIiJIIj (Jj- i nit I Jui ^j a se flj j ^jy^JtJJ 
joSLajJI Sjbvj (JJ SjLJo! (_Lu<j3 4JL9 ij i-iir-i fQ^jJLl (jl Lul3j^ ^1^ .(_ T Ja^loj 
j fl-uaJI j<si^. (J^ct^o ( _ T 3 I Jl «_l^^j -j -^ - - — > T 1 -ji^, («^j_i) 
(^al£i!l) /ak:) P/oJjJI L^la A^LclSji^ (jjs Jls-Ij jji (j-djLaJI) Z aLl!I (jl 
jl Lj^j-3 «_«^>J.I ^^3 CjLiJ! pjji^o jL? lil l"i c SjLJol Jj-ujj (_gJJlParity 
I olr I i>ijl ijJLufc . (jo^jJI (jx \j^^« *>^ l5' •^ s ^3i * *^> JSjXI (j- ^ • HJ*"JU 
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LuLtc c^Jl£ _jj ut>J'°"J (jl JUI JlcLJII J^>JIj Ja^JI Uic) A/Cj C J! 

j j mij (_g JJI SjLJoVI (<si^.) S (si^. i_l!Lui (<u . (t-Ls-Li uj^sol Jl3 7-jJaJlj *_«J>JI 
(j a se a 1 1 J ^j S3 !_<»-£ i;»}LcVI CjljLil CjIj_jJLj <_JsljJ}j (I frl t~) L^jIjjJ 

/. 1 C (J^J?E_» CjLu_4JtJl ^> J ' " (jl JJ-^-J (jl * )JJ-uL>J1 » ^'-^"' ' " * (_^>- jLuL>. Jllj 

asjJLjj .^j?e_*Jl i t_L>o (J->-i (j-« (J-iJuLUJ 4_^-L>- (-dLufc (jl jl ' ^J J J 2 a 3^tj 

IJljjlj /j ^.'J a ajLsr" i ii U Lai tjlj o" i nU LJl Cj ul>- I jJ, I oJufc *_l«j*J i_Jj-<-uL>JI 

. ^Li^. Lxjjj A^Lcal ' . 'j 1 1 ^"j *-3j (j^ 

J—LiJijJI (_j.II T'QjiJ oIJlC^I *_0 <_!JjjjL>JI (J^L*J 5-Ldja 7-J-UJJ (jl (_jj£ 

: I Aj ij ' ^ j (j-^-4-i ^i <L£.^ i n i «U_4JLJ ^5-^-J < )^-*-uL>J1 (jl : 1 o ifr 2ijl i ^ j ^ S sc * 

(j^_u_« (j_« 0^* L) - * (J^^ -1 3"?"^ tj' (j^- 4 - 1 '(j-JJJ^ ^-o^kS i«LuLi_aj>J1 A-i L o- t J Lb 
(jl l_i--a_i_3 t_lj_<jiL>JI ( _^ CjLlLwlJI (j-aj '-'■'"'*J LoJiJt£. IjlSjfcj . 4-uLiJI (j-a 
?jj>- (_gl) «LuL) 10 'J^y , ..* "tl tl_i >l>j il'i i^ ^j^ii^a <l_i'<«j i"J. Lvaj J «l »" » 

. («LuQjl (j_« j^_ila lJiJI (j_« 

L^j) 4_uLui3u_)JI cjLlLuiJI (_p Jij-«j <-j_h-uL>iJ1 jl (__ P ji «LuOJI ^ <LtIL>JI 

La Ji^o (_t^-Jj •f-* J ? t " C3-* 3j^>-'j ^^1 1'* (^J (<l 1 ' a^llj ' . 'J i^aj Ij 7"^-^' ' 3j a 
(j .i i -a- 1 1 pi JljVI ti-JjLj j i r slj^JI (^l (j-ojJLj Ji^jlJ (jl LuLlS idil j 4 j 'ij 

.(_£j-cuaJI 

J£ J-a^Jj i(_>ujl jJ.1 (^ L&Lui«3 ^ylll 4jjjl«JI cjIjL^II u mii jl LLlLc 

j-iSLajJI (J-l^-luTJ S-l^UI 2 ii ii ' aJVI (^ C^_>ii.l (_ 7 jil 3Jl2jlI,I JjJI (JjljJa 

.cjLoJiJ»J!j »lSI JaoJI JjLuj ^JlaJI J^»- ^j^J.1 

JuLlj C^jK tjjJI 3_j_L-o'^l v2jLjJ_«j<JI ^yJI i(jjiLjiVl ^yJI ^5*J (jl I nlr 

v2j>La^. J^L>- (^IjlIII Lia^Lij/l L4J (»>2j q\£ (^Ij i(v2jbl1)Lj<JI) 3Ja mljj 

jJljj * )j_i_uL>J1 (J-4^. j-uj (jLb i^_al (j_« (jS-i ' ^ rt J a utlaj I ^_*_uL5jj Jull^jI 

(_i_Llie_j V 4_jl_3 (jjjLu'i/l Lol i4_lUj>JI *Ij-»-I <tc.j-<-u /^ 3>^" Lt^ La- */->lj 
. (_g > 1^1 1 1 1 (jjiJLsJI Li_>SILil (_ylll 4jj Luis UjJ I CjLlLwiJI da ■ -y (jc Ijji 
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LcJLiLa ( _ 3 -3 Jlj>-LJ S«_ij2l 4_<_ii i n-»Jl CjLlLuiJI <_jjj-uL>JI ■ La • ulj i a j^ 



jJrl 


t >» 


a- — £11 


v>» 


10 


10 


10 


10 






— 5~~ 


X 


+ 5 


-5 


-2 


5 


"T5 - 


5 




"50 - 



.5 , 10 (^-iJ-*^! (^LuJ! (J-ujiUJI a! Jca-'n nU x_j_jV 1 CjLlLs-«JI ^Vl Tcjiojjj-uj 

. (ti^i*JI ^ Lk^l ^15 , <^T . 1 1 1 1 , 0000 jrij a^i^Ji 



(1U) 



1010 
i- 0101 



1010 
-0101 



lllll) 
xOlOl 



(5) 



(50, 



LLojLa-"ii pi) (JjLj/2| (ji (JV^' _J^tiII (_5-l^. Cil.il Jji£ C^aJJt'k ill Jl3 *j j» i^all 









v -jnr— ■ uv 


£*U 


c>» 


" — *" 


^ 


10 
11 - 1 + 

12- 1 + 

13- 1 + 
14-1 + 
15- 1 + 


10 
-1-9 
-1-8 
-1-7 
-1-6 
-1 -5 


1(1 


lOiJ^ljJjAp 
+ 1, 1,1,... 10 


5 
-1-4 

-2-3 

3-2 

-4-1 


20 - ottjip 
+1, 1, 1, . . . 10 


30 - ol^ i.5C 

+ 1, 1,1,... 10 


15-5+10 


10-5-5 




40 - olyi* ej t 
+ 1, 1,1,... 10 




lO-ob-*- 




50 - ^lyu u-5- 



(5tj j , ,.11 ^j mh 1 1 jJjiuuJ! 
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£~M 


C >S 




u_a 




^^ji 


10 1010- 10 


10 1010 


1010 10 


1010 s_l-Ij s^jup 


SjAp 












+ 1 , 1011 - 11 


-1 - 1001 




-1010-5 




1010 iisyu 


+ 1 , 1100- 12 


-1 - 1000 








1010oI j a*3 




+ 1 - 1101 - 13 


-1 -0111 




0101- 1 




1010oI j ap4 


+ 1 , 1110- 14 


-1 -0110 




0100-2 




1010 oi^ 5 


+ 1 - 1111 - 15 


-1 -0101 




0011 -3 














4-0010 




110010-50 


10+5- 15 


10-5-5 


10 
10 


1000 - 5 
0000 

- i\i ,„*■ 

- 2 




10x5-50 


jJLa dJJjJ i(jji 


im c_j^V I 


JLx. 


4i_4-4 <Lj-jLljJ 


O LlLuJ 1 ajji 


, (ROM) ,US5» 


"if.\ >JLll 3>i 


to, 


_3 < i a-j-u 


UJI 


Jl UJlioUL 



*}l_£:Vl 3_IjJ^jj ,2UjIj (ROM) . Lij_j_jJLi j I I j -»...« (^SUj V 4Jf ^jjjLi 
t tJ £\j~il\ a,\ laJLl LaLxj ^L<kL>- (jl£^J USi Sj ' ^"'J (ji^JLa-'i i noil ( 3^-* J I 3 ""~" 
4j L^SjJLj (sJ5 , 2 i j I U 1 1 cLu-aJtll 4»_nW £^c t_ijjj/L>JI jLti-J '^ ^ a '^-^■J 
SJlCLxjia (jj-i (^LuJI a I kill I ( _^ d_jjj| Cj LlLjjlI I J Cjul i n-»JI *-£j^>- Jj^-V 
.(ROM) Jl ^ Sjj^J.1 £-«!jJ! iiiJ3 lji£. La) 

J$dwf jd$#$ 4rfyj«il ^MriLaJI wLJ«*ll 

CjLlLwlII (jl Uliaj . JxjsJI /ale. *_a J^j CjI^jJ^ J JJelL-uLi i_£jl^£j £-*>- u^\ 

v2jLlUjJI ^Juo flujj j! (jSUJ.1 (jj^a ROM Jl ^JJ 3-c:>^j eJiol Ji3 5U_.,„,1I 

Cj LxjJj Lc.^1! I j i4_Lt T u^l!l jjJljsJI (J!Lo (_£jj>-i *Lufol <— )1 i m-»J ;r_alj_i "iaL^u 
di Lui lj_>J I »l olr g-l t->" i "I JuSj ... i^LilII i—i^p. ii_j^jj>JI 3_<3LlliLt1 JljjJIj 

x_)j 2l CjLj-LsjuI a! Jl^t" ( nU Cj Lj_a jj 1^>J 1 0jJt> <JlL« (j-* ^H-" * )l 1 n~*- UL)L_u 

d 1 ,.^tlj ( w ,>>tlj ^-jJaJlj «_4j>J1 • 1 la 3 Q 
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8*" 

(_j.it!) 2jj La^JI (OR) jl 4_JI Jj i—Sj^^jtl,! (J^j ^pj^ JJ. "',' f-*^' * J ^-y 

2 \jl ^ < '"'I o jl I (j^a jjju aLlSJI ^PJJ.1 Ijl^J (_^£Lxjj .XOR) (Js i'iIu <_*jS3 

3 S_i5-wtl (JjJla» (j^-JJJ • I 3 I '* * .' 1 I j"'al JaU J-^LI! 3_p.Lj <j-° 3_uLuJI j| JlcV! 

(UaM^^^uJj) Lv__va (A ORB) B jT A lil .3_&Lail SjujVl ^SLnJI ^bJI 

a I L«_a (j-\_^v^a Bj A CxJL£ lil (j-SU . I laajf Sja.jya (JJ^J XOR 3_a_iJ3 jjLa 
(_^£jj iBj! A Lai » '.(_ T ij L«S XOR IjJJJj . I_> fl-<-a O^i 8 s -* "^ I L)i^ '-*- a U^-^'- tJ 









A 




B 




AXORB 




1 














1 




2 









1 




I 




3 




1 









1 




4 




1 




1 







'&,' 


yAJUOLj La_l 


) A 1 1 J-U2JU 


>5ST«. 


JaJLi a- 


b <3jL>.| 


9 3jjl> 


a >IiSI *_*>. mI 



I J^c La^2 j eitn __J^.J ' I (jln j II ij_9-£i LaJiJt£. I ( __ r Lc jt-i^ajJ (_£ jJI (JJ«j>i1I 
Sjt jJI i_2jjuj . (AND <i i nLi i_3j|jj(J,l J_a-i JJJ^J (aliJI 3-ajJ3 (_, La «Jj) . tilli 
A^t seJS i u3a t«(J_aLSJ1 ( d j ' ^ 1 1 B ^jjjU (J^u>Jl ^ai£. -^^J ^-* ' ' ^J ' ^*" ct~*^ 
(ji j_<fc 4 j o i n "i II i pi j i n (jl) . Lta OLbLJI f-a^J «llal£jl '"" fl-u^aJU i_xjS|^3 
/. a i ii _) j j 3 I jjj i—iaJJaJ, I (J_a_«JI i_a_Laj it- 5 a (.g-ijj i_p^>- OJ'V <— fljiiaJtl 
Cjljju x_a^>tJ (— 2j i h^ L*_a 4±aLS pi dj ua a «LuLa3 l_ULx*aj _oJ a g_ -^ ua * ' . 1 i'^ 



. (CjLLi 8 Jl ol .-m i't a ,<ujjL) i_2_>JtJJ i<ilal£ 

IjJlX. «_a-^>-JI jIj^Lj Jjj^la (__»£. i ■ 'j uaJ I tLtl a£ *Ijj>-Li i _u i nl^j-JI aj-23 
i-fln i n'q 5+5+5+5+5+5 __;! iOIjjs Cjjjj I 3 maj ^Jl 5 C^iilat^la ,i2jIjJ,I <_^a 
(jLa I ji£L&j .i—ijjIs 2_iUr <bl ^jJx. cdJi j ; ta aj . 5 X 6 (_gl 40 ^jjx. J'^-^" 
ojui (j^a S^.j.tuj (jLtujV I j zk ' tajj . S^a 259 I j . ..A'<t | 3 f-a->- (_3-<-«J 1 3 X 259 
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IgJJjd&JUl U^JUlbJI 

a j , ^ ", -^ 1 1 J Slj La II (jjijl jJ.1 JljLo^Lj ^ji»3 ^1 (_^jl i_gJJI j-o^l i4-2j^Ll!I 
(j a I sej 1 1 jji L*l!i (j-o JljP-^JI i_2Jl$JIj i J j La 1 1 ' . 'J ' '" 'I J " ' ,'J ' a ' I (Jj'^? 1 ^ 
(ji (_y3 . U^'a j '^^- '_' V pj-cisjl! (jj . 4-ufcLu.a^UI *_«J>JI CjLlUx. 3 1 1 nli u (j-o 
*_«j>JI CjIoj t" (j-u^txJ (»J-23 (ji I J iS 1 1 I i '|j j Je i iaJ 2 I I J iS 1 1 i _u i »l^j>Jl 
' 'j ijaj «L>-Lbe-! La (_pj ' ' , 'J i^all CjIjI.3 -" j i * a3 J^ i nil (j-oj . 3Jl>-I_j «Lou !_^ 
CjULi 8 _II Cjli '"«! fl-j-iaJU (j-o r-jij jji iCjlLi 8 (j_a jj^SLo 1 i j i a (jjjjx. 
.l2<j^»-I ^jIlJI *_aj>JI CjLlLic JjiJ 3jl-iJ I-*- 3 La j"j a 

r"Jv L>^ c ^ 3 ' +"' ' u ^» ' (_tj| J^*! (j-* -i^^- /^-L 3 *Sr °^ * U-ujl^J! (J^?e_J 

(_ t jLljJI a I La i 1 1 (Jr a <— il i n-»Jl (_JjJtjj .x_a^>JI ^ j 1 i c tlj^vlj cLa-axaJ 4_Lo 

^ . 255 - 128 = 255 + (- 1 28) jp3 I JS^.j 4t j^A*JI ^LLaJI <ya 4iju£ 

r-LLso 4 _ y jJI (Jjl mil (_pajtj JL>-jj) NOT J^J ^pj^j (^LlIII ->l La-Ill (_y3 (S-allll 
. (Sial i n i J (JljJcJ JjJLtlll <j£Mj 2_'l J 'II (_y3 A-j^LisI «(_L*».» jIJl£.I JjJjj ( _^JI 

: ty b LiS" LaJlAjj 4Jla 243 - 95 3-lUjJI «I>=-Li <_jo-uiL>J! • aK ^la 

II I 1001 I (243) 
-0101 II II (95) 

(0101 II I I) NOT +111 1001 I 

1 1 1 1 00 1 1 

+10100000 

. I 1 00 1 00 1 I (403) j^k J-^*: Ij-p4j 

<iSLj^j>o ^j^t-LS (jLu-JI £yi JjVl) jjjJI 3-jL#j ^ (^L^VI I JI Lol 

l(j] <U^vj (LfljT Sjj£jJ,l U^MjJjOJI (j-O jL9»!j I JLlLj) 2jljjJI (^Jl 

I 1001 0011 



1 00 I I 00 (148) -.^ ajL^JI <y3 Jj-aati (^ 
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^^aJI 



CjIj-o JJjlI! (j-« 4-JLc -nj . ..St I 7-jJa ( _ T i*3 jj»-I (_,i^. JJlC 4 o i n*^ 4_JUx. (jl 

18 ij a jjj 478 (j-a cIjIjjj (j-u^i- 94 7-jiaJ Luis 94 ^yk: 478 3 i mSlq . 3_<JLZLa 

(^ tc_l^jJ,I J< Mill JLs-tj 2 -i lilSJI 3-lL^: (jla ^yjLiiJI ^liaJjl aIjJeI^Ljj 



1110 


1101 


1 


478 


1110 


0101 




-94 


0000 


1000 


1 


384 


1110 


1010 




-94 


0010 


0010 


1 


290 


1110 


0101 




-94 


0100 


1100 




196 


1110 


0101 




-94 


0110 


0110 




102 


1110 


0101 




-94 



1000 0000 



(478, 


1110 


1101 


1 


Oil 


<94) 


1110 


0101 




J*^^ 


(5) 


0101 


0000 




f4-i 


(8) 


1000 


0000 


478 
94 


- 5 ji ji 

(8^yij) 



CPU-$*LijJl4AlU# 

(j-o icentral processing unit (3_j_)-^>-1I <L>JL*Ji,l 3jl».j) m,! CPU Q^SLlj 
I gj i j a j t Luj_Sj 4 i n o~w L^LoAja iJr 2 (_^-Aj * m 1 1 im Suii t^ajl O^La- uJLl jj-« -SJ^c 
(OjJ,!j i/j_oujjJI jI1)l£.j i5^£l JJI ^Ij^. (Jjajji^ (_3-*j •??- a H>P' ^t JM 'L^lj- 

■ La iSi '"' Ci^La- Mill eJJbj . j_olj2 1 (Jjajji^j B ^^sL^V I (Jj- i ntlj i A (J^- i nil jl 
j^-»"llj CjLo-lLClU I Jl>- Mj^jJI Jjii mII (j-4-^aJ (_t^I' ^JJJt> ''"^ <*'-$-^' j^?°! (_y^ 
( _ T 3l_j3^l *i_jl!I (j^ r«-»-l-<-l1 j j ' a 2 1 1 aJsjjj LLflJuJl (j^ J ml mm II 4ju2 (j-a 

.i^J^la- miU JL>-I ^l^. »jj Jl3 |_£JJI 
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(jJjLic I LaaJl p I" i n_tj iCjLa-iLiljl (Jja-i^aj /j_aUjjJI j! Jx. (j-a Cj^LxjJ,! («Jt 



(jl>ic. jl jUmtl *Jaj Oj^iS '«_>^l JJI ^ 4Jj^>d! oUKIl (jjU,,ill j»lijl) 

j-a^l (j I j '"* 5T_aUj_JI jIlLc <_j-3|j_jj iCjLa-jLuJI (j-a Uj^v 3jLc 5y_au^jJI 
(JjJS^JI jjJs 7j_aLjjjJI j!1)i£. f^k jJa ■ "II /oJSj i a I i ^jj toliin UJ 4-11 jS"iinl Jjc 

S-iLwiil j»j^UI ^yJliiJI (o\>-J! t- Uag. jj a^'ii nLj S^Lc B (J^- 1 ii U (»j-5jj iLSjLj 

(j_a 4_> (jJ^J (_£ JJI j-a^l (jJ_)^tjJ J-^'J^M (_L*-<-u^ <^3-Sj (j^->- (_5-3 i4_ul I m-»JI 

(jfjj 4l}L*JI Lai .SLUjJI S-t-iJa A^jjlX 4JLL>oj <-jjIUU jlSUI ^1 Sj£l jJI 
i_!j_<-uL>JI I j gjj LaJiJt£. jlj o" i nU j_iijjj sUSLLaLb^ (_?$£ O^La- i mU *-J-a->- 

. I (j»a (_LaLllIlj SjlSjoil j^lL CjI jL^.'i/l 2 j -«- 1 j 1 

:&riWUUttl! 

JljLLs iUJjjjSLlV! oIjIIlsJI Lai . 9j <>A_i j^i-VI <j£. liil'^a La-3j (J^ljJ 
L<j/L2_a «Lj_iLjJI (j-a (Jj-J-La (j_a slj^vl ,_JJjLij V (j-aj-l <Luljj gSLII CjI ■ >■ -it! 
,-.! ,^_, ;ll j 5 ,\t all SjjilX! pLbj'i/l Jajj 3-iW: (jl •'M.jLH^V' S^LJLi 
. }Li^I JuUu jl JjJI 4-lLjjJ ?=-<j-tuJ i_g JJ! j-* timed (Siajll) 3-uLj < j'vt1 
JJLc J j J= i iilj (jj^jtil d-Sj^la -^^x^! Lylc (jLa JjlII (j-a (j£LaILi (_^Sjj 

pjj»j>J,l I ji" oj^-y lt-^' HxaAiX! cjIjl>-^JI J*C mi* (_ylll o I • a • ' 1 1 jl aLsj^I 

(jji jIj^^I ul\ 3-a-Laij (j^tia i(_gj *ntl jjJL JUiJ Li^ lila .^U^vVI 

1 ,_Li^ Jt mJj j^xtaJI jJLc jU-VI ^IJlC: » '^j'a 10 (jJlil! JJjJI Lai .9 ^1 

10 (jJ! J^^! (j Ir rLbtj (jijjiuiJI jIjjJI jLa iJiSL&j .^tj-ijiJ! 2uL>. ^1 

CjuUkJI (_^>-I (j-a Tr-ncca ^ i itaj f. (JT J}jl\^ t jLvVI 3JL>J 9 (_jJI (j-a ja^aLi^. 
CjuL>JI fttjJi-i I 3^. 'j Jtic Lj i "■-" jj "j II (jl LaS . • .J CjLlUj CjIj iSuljI (_Jjj>-2| 
. !j-;LiS (jl£ I i J " JJl^. (_gl JjJLaliJ LaLa-i d-jj-oLLa 
7t_iiaj| J^a n£j iSutll al kill I ^ JlJ-"i i n~ CjjI£ £La-iJu2JI t_x-u-ul^>JI (jl f-aj 
I o it j :Ja_2-2 (j-\_a-3j (jj_^jc-j c-J Laoi 4JI iil J '^al ^jLuJI JjJI (jl 5x.j_<jiJ 
(juJL>- (_JJl>-I (_jJI j j i"i" (_ylll Cju^Lil! ^ La i ill j ' JjJI J-iJJJ . jLa-laJlj yfl-i-aJl 
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^^aJI 



(jrU-aie uU S^LoSLj (_£.}jj (J-«-»-!! O^i f^^'j^ ^ Ui^^y (j-uUI O^Lt-^' I (j Mini 
(_, I r » '^JJ IOj I (j-u LaJSj t_2j|jji. JSL! ^ La «J ( __ > -aLjejfo'^l Jl»-I (jL? , U5'a 
i_alj^i. Si 1S1 c J^ • Jl -*-^9 J iLa-JI (jJI Ljfcli <_2j^i. j^ I oK 3-a^Lc ( _p=j'i/l 
i 3 Luaj i_aj^j>- js>- 1 *ljj 3-il^ii! (j-'-*-' LajL^j • LLa>. ^^-iLLlI (_>^aie uJI (Jj- i n_) 

t_ij_<jiL>JI (_gj_aLj« . ^^JLx-^- VI (- 1 c ^J j , ^. -» 11 cjIjl^-IjJI j^JI cj!j_JojlII 
«_o dJJi Joj^jj . 3jj_flJ,l cj^i jt- i ."ill (JJL23 3jLJi/l j-;iJ-«3 (_p (JIjejj . IjI^Sj 

jJaJ (SJ . ANDJI SjI^j j_i£. (jujLiVI j-«-!J id^jJJ (j-a (_£jj>-I sLuuj 3jL"4 
' " " ua-i ' (j-o Q^SJD^ ^js>-2\ SjLJuVI Lai 1 4 i a • I V /4 Ja _■ ' :«LlIl<ILo C^aJJJ 

. Sj^Lall i_!JLlUI ( _ T lIL>- (_j-lj J ■! '"'" Ct-*-" V l^ljllj j ^i.^itl j_gl) j_j_L*i)| I «_l^3jjl 

. 4_oL\!l (JjO Qir!-'- a (j-° *'j-^' (j-° (Ji^ -JJutJ di! j (J^ (<"i9 



Ji2£ : *Js jia ^lC. ^JtJ ^Ir LluL? ^^-cbLtl (^ i-A^r- (_^j]\ CjI m i n-a-"ll (ji dil j 
.(J^jjI SLpJI (JJt^J > ,'!' "1^>>J1 L^J (J-«-«J *-^' Jl ^ c *-2j>i2 ( _ T 3 La ^j^^- .". j*Ca 
(JLa-a ( _ T 3 LJL>- 4juLoJI Cj^tji) ** i '" £) * 1 1 i m j Laid] Lii-aj ^^ij L«-i3 ^JJ-IJ 
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(_g!) (»j mi i 1 1) j_4_iJI 2 j ■ >■ a ( _ T ji /J92I ■ jiM.^a (jjjjjj (j| I nlr 2 I'll nVl 
«LuQjl i^LsLJI i_L"H (j-o p jj ■ a II «Li-oLje-ij 4_l»-jL>JI (_£jJill SjjjiuiJI 2_iLx1uj/I 

Lj>L>JI (^ 3_jJ_»- <_L£ j j to " >j>j ■ '* ^ ijT) 3_JL>.! jJ! (jjJLlI 2 K n, a ^Jt, 

iLfJLujjj (JlLa t t_u_ul^>JLi r^d t^aiej rt On i<*>Ljj fSjLc t cILd LqjjJj . (S(_£^>. ^1 

jul (J_u_4-l (_^L£. SJujjjlXI i t_u_ul^>J1 ^ya JUJL>- p^-JJ » 11 i n-»J1 ^j-* p^J pv-^*' 

Cj^LlLoIUI (j! 4_j£ dJLiV LxjOJ . L&j^Lajj 4_lL>JI (JS, u i"t ( _^ (Jji i ii U ojui JIlo 
da I mi ill j Sijjtil "^jl (j-« 4-»-J (_£ Lr^ (JjjIIij a jLa-"i i nl Cjlju (_jjJI «Lujj-uL>J! 
j j La "' ( _ T ^ i " i -a- j 1 1 j (0_lLuJI (JLjlo l _ 7 ^ Sjljui^aJI (-£ j. a jj i_2jjjj i^^LcuJ^I 

.jjbJI 

* j i ja 1^-a /c-AI (j-« ljl>-1j ^<- 1 oa (djfl ^ISjJI ^£, t^tje ill p^xisj-a 71ml 
(jl 4iaJelj| ojui (_^v ' ,'J i nl^>JI y-Uaoi uJJ .i_jjjj/L>JI dll 2-uJaj ( _ T 3 <J^e_JI 
(jSJj . JU 2 au 1 1 SJljJljIu ^_«1^_J1 tfjufc dulS I o^ rt i LaJl3 «Lpt_a^_) ■"«■ o ^ rt 3~? E ~'"* 
j_& 3JVI 4_L*j2J La J .^'ai (jLa i*JsjILo j^lC. (Jii- J I LLai. <_LlLufc j J taJ UL>- 
L^oLi- ujj^s 3JVI j J i <aj) .5 Jul I i noil (jLcujVI uLcJLLuilj 5y_ou^oJI i—sLojI 
*u j_La (.3 j I i \ -a- "i II «GJ| (^ 7?-fJJ L^oJlJ-"ii nl (_yil! (jjjj^JI oj£jn Ljj^ju 
^L>- (Jjso^j (jl <jS\xJ 4JL3 . cdjjjjj (jLxlLal ^^3 7=^=-y - i_^'^ ' ." "*->■ ^Jjla3 

.JjLiil 4^-^pi i_gj.il JjJI t>a J^xjiI (jL? Lxjj Sjj^' 2 K mi oil 

OJui |y£ I lla i-^VI sL^jJI (j^ Ljl^lSI I IJI lll^jJI JI'C Mil^ii^l (jjSj L^jjj 

4_j_»J utj(ji~ii) La «Ll*J Ji£.ljii /tijjj (_j-l!l i^ <il <"U < mi nl^>JI (_yji (*Lj2| 

^j_a lI^^JI (JI^Is pU"nj j i ii ill Jlx^3 i ijujj Ljla i uuj I tj'*^ f3 ' \T IvIo^aJ I 

(j-> i ii -»o ( _ T i dJuLii /jjLUb /j La sej CjWI ojui (JILa ^^3 i±«jre_iJI (jl . LgjLLai-l 
.Cj^lJIj CjLtoLsJIj (JLoIaal CjLxisjijj (jjijljiil ( _ T 3 jajJjLill 

3-jI Jo (_,-a Jlj^LIILi I : »'^J mJJJI jjjialll dllj (^ 2_l>.^J^J! jJjLsjJI 
.3_pJ| e^[X\ I j" j Li (^ (Ji-J3 ( _ 7 jJI < -u i nl^j»JI L#jl . 3jl in" i m 2Jj^Ja (Ji^ 3 
< J !S 1 1 (_gjjl 3L>.mi j '^i'* (j^_L>-LiiI fJtJJ i_2jjji j-o'ill Ijufc (jl Lui S^£LaJI 
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^^aJI 



J~&^J>- ^_5 J ^ iLJLj] i^£j^>-\ SjLoJLJJ ' * J JJ ' J^£. (jjjjojl sLcJl1j_u1 (j_a 

^^.LOa-GoVI *L£jJI <_^a ci^^U lj_u£ Lj^J 2L3}U.Vl JSLUI j^u 

(J-2jU <_JJJ-uL>. /^LljV 3JjL*.a 4j| (jl (jj|^_uSLll Jl2jJ(JJ . «LL»^aJa-Li!l (JjjLSjJIj 

ct^ cjj* >^Ji lS^O '■- )Ljk J-*-^' ■Aj d^ ' ^4*^9 . j^SUI (_y3 (jL»-al L3-* l5j-^ 
(jji juV I j j 2 » j j-i-^l J^LiiiLA Jl^-jj 4JL3 i(oL>oVI I JlA (^ i±jjejJI 7"L>»J 

(jS-c_> (jl ' n tjS ' aJLi^aj (jl dJLbj^j jLdL>.1 jQjvl * jjj_uL>J (jS_a_i u-^ * ~>^-^ 

ijJLufc q^" 1 11 (Jjk S(_gjjiuJI (jjLdl I gS l~ ^ 1 (-ill I j ■ "^* ^j-^* 1 ^' '_ LL"l<vj (j| «U 

(JiLim eJJt (jl S/j_oljji! 5jJjjjl!Ij i _u 1 nl^j>JI (j-a (j a I -»"■ II 4jjjj>o CjLS^»- 
Ij-al JljLo L4J JjljtJ j-iSLilJI (jl La£ jLCsf -ij^*- (j-A j-^sL>JI LuJSj (_y3 
I J j a (j-Lt-J i_£JJI 1 ta 2 3 ( _ 3 _aJL»JI JLpJI ^j^ -^a (_y3 jVI j J taj L^JI . IjLLtJ 
. dlljj «La_uJ jLojJI (Jliejj (_gj mi j II joSLajJI Julo 4JLj-L<acj i&j-Q-i < » < nL>JI 

*_L£DJ (j_a JlJ 2l j . 1 J_)l «1_j_3 » ^a_C^_a )-££ f-ijr^ Cr^ Pj-"' l**-^ (j~* AJJ^ (1>! 

Jjuso (_03- 1 Ltj 1 hi 11I (jj jJI dJLUjI (Jla (j-a tLa-la 1 VI ojui (_ji^- 'Lj^Ij JojIjjIo 

!(_j-alj La IjUfc '.^1 j-a-"i 1 11 a 1 S) LalJl IjUfc 

L^J AjJy (_ylll CjLlLojiJI icjjjja-a jl ^ »>• a La-i3 CjLuIoLjjJI »l n\c (jjj 
(jl (jSL«j (^iiLa dJLbjjj 3JLS) <_jjj-uL»- da 1 uj| (jlj iLaLx-i 3.}Jije-a <_jjjj/L>JI 
t_!jjjiL>JI (jLa l*U j i_*jjjiJJ . JjiWill 3jjJLJu(_g^>-l 3J| 4jI (_ajLi3j ^-;^>- J^L2j 

J fl-Lj (jl Ja 2 3 » J la-J ' "_' 4_lSLIj i(_fljUi^II ojui (j^a ^^^Li (»>2j (jJ i_f5^jl 
pjj^sjj,! I JJt !_^S c^e_JI (jl ( _ T J-*J till i . pj-ul JJ=J (_,lr (j^Dj I j 1 "^' Jl or VI 
(_j-3 oLlLiaJI (j^a j-J^I I JJlC j^=-i3 (jl (jS>-*J ' .'1' "l_y>- ^ J ' <i" (_5-3 3^>* ^ 
/c_i *-^;^>- *^>-^l 4_jJiJLflj (J-aju CjIjI^ i t_u_u1^j>J1 jj_ujJt^_a jaoin Jl^jj . «LuLlI1 

LaS 1 L&j-lC J* 2j 2i 5jjL7&_a CjLu-aJLJ AJ-23 4 j 1, 1 3j J_^_a t 4-u-ul^v p j L^J 

dxl>. (jaSLuj i nil ^JjL^j) * )jj_uL>J1 4^ LLLaaJ >JLljO Lfl ^JLl^q I Cju^SLa l^ii^Hjvl 

I J^ 1 ■■ * LaS ((* t_uu V1» jl pi al '^1' (J^e_a Llxl>- (_ 7 ^j1 C)1jj"< 1 iij-ll^jjl (J^e_a 
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7 T li l t (_gl) J j< .""il l jj L^-lS (J-Oj£Ll (_yll! dJijtill ^ f. u l>M y-l Ur-lU (jl JJ-JJ 

(j2 (^J^ i nj|j$-La (_5-i-aj ji- L3 J^>-JJ «Ul3 (r- Ln-ai, I j-l£. jj i ntu Cj ujjjSLDLJ 
'"'J i*aj| <i£jj-u <_!jL2j 3-g.j-m.i j j i nl L#jl . g.jjJa] I 3-gj.xjiJ jj i nl V CjujjjSLIVI 
sGjJl^JI t_ <-u JjjJI (JjJilj JLSj . LjjJjj 3j_o <_klLj ^j i^aJI icj_<-u (j-o (Jjsi (_gi 
Jl^ej (_gjJI (J-aL*JI jji pjj^5jji,l I Jui (jl eSlc jJ^JJ i_£JJI tiLH^' (Jj-"" ?-5t!^' 

3j-SLs JljCUjj . I j~ j II » a j cjuj£U! («^=->- <j-u-Jj i I j^** cjuI i n-»JI <icj_<-u qj* 

'OS) ~ ~ ' UH J (J- 56- * ^J * ' *~* rt ^^Ljjrr <*>-*■ (J^— K l L^- ^ 'J ' ^ ' )j-*-uL>J1 

oLsoVI Ijufc ^^3 AxLSjJI (jl -Sj-o (_aJI (_jJI Qui i n-»Jl <icjj-u I AC I i^aJ Ijufcj 
j-o^l tCilj ii ii » uaj (J^L>- JJiJJ La (_j-^ ("" J ' " i-dJi ij^Jj i Jjlj J o'C" i n"t joJ 

^lJLjlJLI j_& cjL ii i n ~»Jl ^_ jj i nl (J->-i (j-« j-^- I l!iuJl>- jj i^" cjJl>. jJAJ 
AjJb ^JUll (jl i^l iLlLuLjj i^jUJI t_jjjjjUJI ^ S^JUll ijij^o .(jjljjJl! 

(_gjljlUI jtJL«J,I La I .ajua (_p SJl>-Ij i4_L!Ljim CjLlLuiJI jj-o <icjx^c-o jL>ou 
-^j^" ' ■■ ^ aje 1 /yl^ L>-a CjL>JL>-ad I i nl t n (J-3JU ii a-l>- I al -t K djgJc rt I JLl4_i (J-^jlj^ 
eJJt (jl Lxjj . diL-Lo-t-U 4_JSL!I «LjjL<jJi,l tj/js iUSa I Jl>.|j Uj^>- L^-i-a (Ji jjcJjj 
.CjLlUjJI pj-i-uJ liil i (jl Tt-iialjJI (j-o (jLa i Jl>-Ij "-l^JJ J-«-»-!l JLiJJ CjL>JL«Ji,l 
I J ' " 25j '' a_LaJL]| ^1 CjuI i n^l (j-oj [jujljio (jL>J1jla /p^d scj IjiSLij 

.AJ^UI ^1 lr-ial (j^jJI (j.3 I / 25 UjLcu^ (j-ajJI (Jjl^-l 

^£\ i ii 11 (j_« 'J-J^J tjj ^1 ' JJ (J-* 5j ^.' a «Ujvj_a ^_A 4_j_L2jj1 QjJb (j\ 

^ In" i ii a CjL>JL«Ji,l (jjSij (jl LojJ (jlSLoVu (j^»jJ i^iiL<^3 . L^jK: i_*iillll (j^ JjV 
/tjLlJ jjJj i_2jjji 4-La-uiaIjl (jlalj£.2l (_,-i5 . ji- V I (jiutJI (j^. I J i a » J LoLxj 
J I , ^" M t 4jvL»j CjL>JL«Ji,I (jl (_ T J-«J I juij .(Jji-i 2 jl-T* (_y3 3Jl»-Ij 2_;l ac 
(_pl mi a ^1 Jijij «Gl!i J^*-J ^LjLfc LjJljso J S, i"i_i j-o^il I Jukj . Lgj^aju )«_o 
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±±sJ\ 



i t^s-JJ . {£j^>- 1 ^ o j rt <_>>■ I [j-« ui^fcla <JS_cuJ l fljltiej Lc_l j t La 4_a-$-a <_L-v I ^j.* 

(j-u Cj^Lt-£3^jl ^-uJljJ «Lfljj_Ia LiLL*t.aj ^ji 4_aLc a 0^3 a 4J jljILa *ijLt_a ^1 (_ T ^Lc. 

(jl j-iIsUJI cJs^JI ^ 3JSL.iil ojui u^juj . <t! 3JjSUI 3-tLmLmlil <GL>JL*-a 

pj-i (J_a_*J d 1 v^ fl j tSjjLj^-a d o fra CjI j i _ 3 _A cUjljim «L>Jiju,1 i t_u_ul^>- 

oj IS L^jli J^=-J Jjjj i JuuusjM 2al La-J (2^ ' " **" (j-* 3_i£Jl!! ."»lal U .11 

aLSjI (_p_a Cj Laj Lt 1, 1 (jJ^^t^J (*J-Sj 'j*'^" <_jj_<-uL»- (_ji^. «Lp jJI 2al U ,11 
(j1_oLlJI ' " « I flj "j 2 j a j uaj, I S-jjL^clJI Cj^LoLtilj iCjLaljjJVIj '• Vilj/jtl 
SJSLiil . 2alU,tl a jufc Jio r-Lul JjiiJLi ijj JlSj . "LulaJI iliLalUj (^LivVJ 

jj*. (jJ! *> '^y*"j T' .• ' ■"" * '""^i u .11 ^j-utu^o ^jfc (J^. ^JJ djvLaj cJljLo (_ 7 jJI 

j_A ^S\ i ii 11 £JL& (JILa <_L-*- ^jLb i(JL>- «L)I (jj-^-J Jj^* C (JS i"i 1 3^_l*_i-£3J t La 



<_Li-aj a J) L^aJ (JiS Mil J J ' ^ sej ) Oujj i nS II Lu 7r I n"j . 4-jjJ i hS II «L_uJl1^J1 
«Lj^>. jl^_C_l Cj 2.}L*_a (j-* ClLjjJ i nS 11 ^J^SjJJ .Cjl_LxlD^_flJI j^" J I Al I n"^ 2 I 
Jjlia /tjLlil! Lai . ( M j U t_!jjj/LaiJ A j i ii'lu) Ja-l i •■' fj-iJ Sj^SILa CjuI i n-vj 
(_, I r «Gj_ti-j tjl i n'tVl j£& I j'"* (jj a " (_yJ-II 2 j iiill (Jl i<~ VI JLaclj Jjta-I 
(jj£Lj La Jjul ( _ T jfc CjLlUoLj^JI (jl i JL2IUj La (j nS< j 'UV^ "-"^ •? c iJ^' l?" 1 - 
. ((jj 1 <i a (jj_a_L«^ J^J-JJ in?^ i«LU_a «_uiolj^ ^^jf^ V) •i_r a - a ^cr^-" lS' (1>^ 
. (Mandelbrot) Cjj^aJjiJLa jj* Ji>JI I jui ^^3 JJuJol £y* jjj| (j^j 



iCjLaILjjLc.^111 jJjIJl^- ^^l CjLj_ajjl^>J1 ^j-* * 11 i n~»JI (J_jL_uJ 3t_ui^*- ^jl 
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LLiLLLiiJ (_^3 t a_LJl in'iVI SLl^JI 4^vjI J^ (^ Ljjl^Luj L4JI . jIjlc:}L! 

. S_l£Lx-« .~iljtl .All a'jjt, q\ . 3jj^>J,I jLSLaVI a! JlJ-"ii ulj i_*jjjj (_y3j iLcjIJlJ 

. «GjJL>JI CjLvj^JI (jj-^ij- ' '".J i<— ijj-oLaU cLAuaJI CjUjSm (JJ.JJ iSjiitU 
jJjlII *_a ,J_aljiill !_gj"i 1 n a (j\j Zj-ZiLys 4J3^Lc itcjjLIII j-j^. tiJLufc (JJ-lLS jJO 
1* ■ .'J •«5jLtii>JI» |_gj" 1 11 aj (3x.j_cu]lj Jj?<"lu J) I »"'J L*^) CjULxi^J.! (_y3 
Sj I Laa. J>*-J (j-a-uaj V L$J 3 Jig, I i nl,l CjIjj^Ij ^jjJjlII 3j_tiJI J*»-J jL9 
3jl 1 a — 1 1 a Lai LHjLc J'C mij 4JI ^Ir (j-<fcj-J J^ Lfc-ia^-j (* Jl£ - j' ^! '«3jiLc» 
(j_a J Jj la II ■ La >J I I Jlj* j^>-\ j-A <— )jj-uL>JI (Jl3 'i-taj i n-l (_gj~i i n a (_ji^.J 
SjjJjuM (Jl ax VI CjLl)Ljl3 jL>oL> 7" 1 • "„' J j' a .i—il i n-»J1 (_y3 3ji£.LcuJ,l (JjL-uaJI 
Uojj/Lv (jj . (jjjLu/ (Jrt^ lS' 3 * "j"'.' (1A^ C 1 -' 4jjkLILa «L£jl3 ^Cj^jjJ 4jaJ(i!lj Jj 
JL>-L> jlS (_£JJ1 jj-ajtiu ^o-OJ (jl (j^-a-> ' ' J ' *~* rt Lt^ J' ' '~ a Lt^ Lc^o-L*3^_a 

(jl t_!jjjiUti! (^SLa-ij .SjjSLII i_aVI i LiLp-I Jj ioLla 4JsLUj c^hj ^\ . nil (_jJ3 
Jjla^J!) 2J^20 Ujl^a.) ■ .IU-^-11,-,1,1 ,,,-tl dJJ3 4^jlj20 JMi-JjtJj 

i_iLojlj i i \ 1*1 )u^a L^I^Tii-l jjg. i mi nl^>JI LluLS Juijj . (^LlLa 4-uiIjjLc^alll 
dJLUjI (j_a (j^LIj nj^-iLtJI ( _ > ^>Ljeji2l (_Ll3 (j-a iU*» (J-^J-I ' I 1 J.' (jl j"" "_' 2 
»l olr j (jjjji«J,l ^(j_i^ (j-aj i3J3jJlJi,l (j-a (_yl£.I !_g j"i i i i a ( _ 7 i L C ^jI (_>l=_pAj J_)JJLII 
4_S!l11j iCLj_Luj)j 3j^_L£2J » )^j_uL*iJ I ' o 1 a * a l3^^ o! *iJL^>-^ ,fc *l t — 3 ' J '^I^-II 

jl ji£.^/Li 21'^"" jsJI^. (jJI jIU'.'i Lii«j>o i«gSjj 4jx.jjj< (_yi «U L&LlJjI (_yl!l 

. L^j JajjjJi,! (OJjlII (_yJI "taLiial i(jVI (_yl»- JLUI SJljjuj i_pL& J*C mi J Sjiitll 
3_J I (j-C l—i-tJEJ L^JI jl ii— ll i n-rll CjVI JJ^a-a (jVI i _iJ i nl^j>JI Jl«j jsJj 
•"J aJJ (jl » J LaJi ■ ■■" ^ j'a .3_uL^J V 4JjLLaj 3jJ_)-a L^JI (^ l^>*"' SjjLji 3JT 
«La-ajj (^jSLajj . jIJlC.1 (jJI 4Jjoj>o (jSLaj ULU jj^-^f ' (jr^ *(_t j -" l5' ^"J 
(jLi I i J " '"'Ijj Ltaxlla CjuLlJIj i — 1 1 La La ■•- 1 1 a Cji oKll «L>JL«Ji, i _u i nl^jJI 
jl 3_Jjj^>J,l » 'il .^ . tl ^_jj jl s !j_,i lTjjj3jj (J^>- CjIjIj^JI jLiejVj i L^£. _aJ 
' " ' _ * i c (j-° *Ijlj-jI pj-i i^l (j-a 4_uuu3 CjulaX. (J< i"i"t L^_il LaS •" j i uzl 

^Ij^vl (_ 7 ^Lc JlcLcujj cj^LjcjjJI jjjtj L$JI <uSI '*->^tl cj^L>-jJI (_yl>- »j*'^~tl 
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^^aJI 



LujjLJj J i ax* (jl dJLcSLx-i i«Lujjj/L>JI CjLoJiiJI aI Jiiejj-uUj i"xiLo 4_iSLj^o2l 
(_ T i^- _J j . ^. -»- 1 1 sLjJu 4_o_mj>JI lSj_>-aI ( _ T 3 (jlj-iiiJI i La j La -^ «_L«jaJ l ^-*tH (j-° 
Jor (jl . I Jtiia jjajso q\j i^llo (Hawaii) (__"ljL& ^i 3^«i! 31»-j ^^~^j' 
J£ *_a 3JjjJ,l t-JJs ^ iijLj^riiiill 3JLSj ^l m^Lj JLi-l (j^s Jal i alSL; dil i 

. I Jl>- 7=-J^-a 'IJI 7c_ci5l^JI (jl Lo I L^JsLio 

jjia '^ mi] cJs^JI (^j '(JrH- W 3.' ' "-' f^ '^j- i c?-'! *^l> mmII SLpJI J^ i n"i 

(J^>-j .4_Li^U,l «La-u i—aJal ( _ T 3 oj^Laj (j-o^I&l SL^-^ L$J mm II (j-u-L>JI _»Laj 

I jLo <-2j-*J (_yi»- 4J3JlJ 4jlr 3-iLv^l (jSLs-i V (Jlj i •■ j j "» *)< _m i J^a- (j_jO l^jl£ 

UJv ■ ' " f -^- 1 ' .}■* J. 1 ''"' m-tl JLjji.T ^l»^j i " lji£j_o I Jl>-Ij n j ni (jl jJLjjj 
mJJJ! i—i^L-u^t j-±& J^ u^l 4 i mi"i fljj Ltaj «Lujj-uL>JI I "I -»|U ,^. qjj (jVI LLi 
j_^c i_£j-jI (<uJe_u3 j-^=->- 3-1*3) £ul*XI 31— i-j ^^Jl i«!jjJI (_j.ll (j-^tj «L> j La ' ' 

j<UJl2JI J Ltajdl (__ P 3 I 1 J 'J LaJtlL UJ IjjlS (^jjjjjl 3jljL_Jlj (__tIljVI (__r!|j (Cj^tlo 

.«U£ (jj uu «J l^jl^ (^JJI 
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J! 7C_JjLj_I! 7-Lij>0 Ll^jLi La Ij-jii 



(j_« 1 J i ' n > *j j ' -~* 3 ig 3^L>- t tJL>- 4j^ mm II Cj 1 * q"< se a 11 

(_JJiJtlJ Sj-oJ^o Cjlij^v ijJLufc (JJ-llSj . (_£jjiJ! ^jjjuJ! 
«-ij<aj LoJlJ^.j .«_<tlj>J,l (j-o-^is (_Jj_2JI CjLS^Lc 
( _ « j i aJ <AJLs i L?t£.j^ I j^'a (jj^J <t>-j jj \j^S L5 jL5e -^' 
(_gjjj tixjp- i4-<4£L>JI 3j-ajJI (JjJS (j-o I fl-llc (JjlS Jj 
i«l_ajj| 4-Sljlj ' aJiJI JUJ '^~ (j-o 31^-j-o (_,JJ liili 

» xLaHi ""' (jl Lalj i(c£!j>JI (_,i^- »^ _m »V1 (j-° "^JJ-^' 
. LgJLa (valsdJIj Lfc^Ltjl j-uJiiLI 4j.jL*J,I ^Jjjill 

(_jjl^j iS^vLllII ^j 2 u 4jj i ii ill cjIjjJLU (jl 
.^j-SL^uJIj i j-uu\-±u J J\ J_»_»JI ^is Lg-^}UJ 

1 1 j ,U^~, , uj (j| (_a^is (_p » J^" 1 ' "_' (_^jl\ CjLilLjejJIj 

i Jllill IjLu LoJLi£: i<QaJii>J LfcjJjtJ m£ jJI /o^jJIj f - ^ ^ ^ " 

(__L)jJI I I ' a * J II /Q_l_u JlX£3 

^-uSo^^lfs-cu^^l Jxl_j*JI L^_^txj JSLij „2M J ±\\.-,\<r..y\ s 

■ flji^ill ; 1 776 j»Lc u^xw / j»jf 

aij ~ Z u Zbj^s j^c alLutt , L^j? f0*]| ^j a-joii,^ j^j^!oI» 

(j2 I^Jiajj i«Lu_uLj_tuJl CjIjjIUI *_« '"*■ aj^aJI ^j^* ■ * 

l ^J J ^lLJii«Jl^ljJ^(5^IaJjV l 4 T L< l ixIISjj!lJI .,,1^.1 ^-GLp^ 

(3-^lj-J (j-^' J-SljjJI o-^J iS-jj-ajJI i-.l^lj i^ajlj 1 883 j>Lc ol^di *^J>! 
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±±sJ\ 



jl^e-i ojSij La 4_uii (jj-tb idiljjill ojui (jLa i4_j£.Lii>-Vlj "Lu-ui j i nil CjljjiJI 
■" m 3 3jLc Lui tJjSLj 2j i(j^3jL»jJi,l (j^SjJaJI (j^_i j o"i i n_tj I mi'm i^^ja^la 
Jlj>-Ljj . Lo^JlJ-o (3^ (*J ol ' 1"^" J- i " J- ' J-* 'Sj-aJ! (Jl «^5=U!j i«VjJu 

(Jl Jui^.2 1 (jjl (JJ-4-1 «L*Jj (^J^jLsdUJ *_L^>- L^LujQJ i«LC^_tu^ ^^>- (JS Ml (_^Lfl_ul 

Hermholtz-Brucke ,_pi^j^j .^llj^i^') 3^-° o! •oIjljJl^oJI (j-a jJuS J^Lij 
^^ 3_ijLj_«_lSL!I mJjJUIj 4jjL«JI 3_uLj}jji!l MjjJLtl ^JLi) 1840 (jjy._jJjjj.La] I 
JlcI jjj i(<LpJI SjLji! f-AilajJI (JjjjJ! j; i "^* (2>c 5Jjj i nit SjljP-jJI mJjjlII 
3xjjL5ca 4jL^k>j (_g JJI (_£j-pJI (_^jfc Ml Jtibj i anti-Muller SjjJjII juia (j^Lcli> 

Ijljj jaJ (_p3j2l (Jc SLpJI (jlj (JjLill (_£jjj>JI <_l&jJ,I (»L«i j-Ij- o^ 

«mJj-l>- I Jlj-o» *> La . ..Ij j CjjJl>.| L$j| JjVj ii La S 3 4_uLui-pj 4_uLjJ_l9 i_£jJ3 (j-o 
jJs iaIjJLII (j_o 4_Lc Cjjj£. Loj i^JLujJI OJI^J 5-iK ."ill dJLu^aJI (jl (jjvjLi. 
./<sjjlJI T^JjLj mj-^ SjjLlIcI j-;LC. 'lojjj L^io (_Lv>- 
(<ijLS jt^JLo «_o 4 jq 1 iij jj£. CjLoJLso 4j=e-uj SjLc 4joUII CjIjjjJI (jjLjj 
dJljjl (jj_j_<ULjJ pi'^^ (J_<3-C ^_«lj^j jl «bL>-l^_a jjS mi JL>.Lj i5j_Ai_>. Sj-jLs jl 
j_& l_LA (j_AJJI _jJI jjLlIj mJJJI JLjJJj iJjJLsJI (j-o Jji»- (_yi (j^J2pj>JU 
Tomas ^Im'Cfr __)_uLajj £ru Darwinian <LlljjjI jJI jjIsuJI 3jjJaJ Jjj»- Sj-LbLiU 
f LoJLa-1 ^ Bishop Wilberforce qm j j-3j j I jj <— ij mm; i>uj Henry Huxley 

. I860 j»Lc jjj^aStj ^LLajj-JI SiajljJI 



It: 

7" Jj-<uJl3 . ufcjjAajj «LLC.L<ilL>- VI SjjjJI *j-luJ 7"J-^J 3 Jjji£. CjVjL*-o "-^J-^ 
Cl* "' J ** i""^l (^yi " 2 j La jl (j-Gj^j (j^J 7" 11 '^iH Loju^aj ulILLa jj il itcl^Ij 
, 4-U-uM i nil S^JLJlj ^sj^l\^ Sji^IlJI j il L*a rt pj I '-^" (J^' (1)-* 
r)L« j^LlLso L-^jLs i«_iLcJ,l eJ-tb i_^^ <L»SL>JI S^ajJI "J Laj ' " ("^^J 
MySj • «L<i3jL«Ji,l » 1 Sj («Lui.jji J-i^- ^JJ '^.' j' Ui J '-^v) a ^ a ^ r ~ 1 ""ij ' aJudl 
1' .< 1 mi II (jL£ I 1 j " iM^'^J-^-ijJI j-uJuil (j^- ! ^ 3_' a '^Ji^ ct-^' JjMI 

3?l_<jllj SjjJI jLSLljvl (jjj (Jj^SO l3JL*-3 4 J Mil J Ml (JjLjjiJ Jl^vJjV 4_JLs 
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lytklaJI J.AJI 6JLub 

iS-jJUj-ji i,r'i<ti iSJjjJi oijijj ^^ ajjajuLMJU auiinti ^yk. i^jjiuijj 

. . . a^LcVIj (_pijj>Jlj 4i3_>_<SiJlj ttU^LuiaJlj 4jjLjeHJI C)l i 111 njJllj iCjIjIj^JIj 

' fl-i-«j| (j_a I'm '"' 3-il-C (j i i axi 4-laJ i "II (JLojjI (jL9 «L»jvL<JI Cjljjil! (_5-Sj 

4JL»- jJia (JjijjiJll jo£L>JI AUij (ji (_yi^- (jj S aj a (jjiLJI 4-lJLc. (ji c-u-i nj lill j 

(j_o ji 'I i itflJIj ' aJudl (j-° Cj-iLc jis (jj^ **-. ^ O'J ^j^li. if<iSL>JI (_^ 

p i n-v (ji <-iJlj-il (j-o 3-iLc IJijI^ iCjLuialj^JI (_y3j /oiaJI (_y3 CjljjiJI Lai 
ji i4_u-uL-ul J SI i " «jj i "*" (ji^. j-iL9 jj£. 7cjj^3|j i p J i a3 Ju3 jajLill 4£jjlU 
5 a j U j ^ jj| .^jju (_gf Jjixj (^c Ij^-Lc I jj" tc_u-oI cuojij ^1 (_Lusj JiJS 4JI 
^-ujuJl 3^eJ (JJ-aj 4_a^la_La 3_}Lc ijr Jb t/_ oUtl Lit ^ t- J l I J^'^ Jl^jju (_ 7 ^J1 (3^ij1 
(Jjl i .Till jja-i a *&>-3 (j-« (O^ejLIJ (^^ l^laLu (ji »l gUII (j a j t\~ ijj .7-llfljVlj 
Ij_L±j (ji ■" j I a j LaJLi j 4_JLa i JijjLjaJLli «L^-j ^ I c j . 4^3=^>JI ^ I c (_j_uJ,l 

U 1 ' 6-u\ (_^-^ lj J ^"' ' ' 3 ^H J '-*- a 3-. " JT- 1 ^- 1 ct~^ [Q-^i-^l"'"! i nl 

«U^jJLa C]|ui ■■■ j '" «L^_co i_£J^a ji Lt>> 2t a o o i ^* { I SJljJljkjI » ijL^tjjJ ^ Sg3i 1 II 

.j_*|jlal! 
dllslj^v Vlj «LjJLiLl,l («_<_2JI CjLaj-lilla iua> ^Lai (jjj|^£. Jt>-JJ 4JI VI 
dji^a 4_Uj j^la Jl3 jj^5L»J,I ^oJLsJI (ji LajJ ' " 1 1 a jjajll 0Jl$-> 4j^sL>JI «LlL«-»-!I 
tj\jju\l 2j-oL>- Jaj^-Ju (_,lr j , . .\1 U 1 1 3_ujjjCU| CjljjjJI 3_aLa| (_,lr CjJLaa£.l 
aJJt (JiLa (_ T 1^. Inn nj-a jjus\jlX\ joiaJI tc-u^sI Jiia . Cj Li^pil J CjL»-aL>JI (_y3 
tixja_jj| tsJ Laj i4_LiL^oJI CjLulx^>JIj i4_L^J,l j^^j^j iJjsJtJI JaLx-iLi sLj-Jo^l 
' " 'J J ~ J •^-J-Cj-a-II CjI i n i nj_Uj i ^ j c i i^a] |j 4jjL?tlII Cjljjillj i/j oUll 
Lai .4 j a U II c-^-aLUI J^ (_^fl 4_JL*Vl ^yii: Lj^jiLLb JlaIjlJ ^^Jl S^usj^JI 

:^^3 sLLajk^ I i^ii ii-re-i j_uuiil i—xjj^j 
.~il ,„,,,jtjj i_jj«aL(J,l (_y3 S^JiiJI 3Jla jLp£.VI (j^-»-i Jui-V I «_a ij_aj<J! : Vjl 

.«_j^jJI !_gj"i i nl, I Cjli 4joUII 
(J_l^>o (_ r l^. SjJl^jI (J^L>- (j_a 4_i£.j_LiDj_a ^J J ' ^ > J^^-J cr^"^ ^ g * IrH^ 

.4joUtl (_^jLi>JI (a^3 (_y3 4x>-Lia Cjljjia 
(_, o i aJj i'LlaIaJI (<sJ1jl!I CjLuiLjtA sU^jj^a (J^>- ^1 Jail »l oUll <Ss>- : ulu 
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^^aJI 



.« Juj-u2| 4-LaL •■" Sj^iccuJI (j-o *(_5-^»J ^-a^J 'ct^^ 1 ^' 'J ' '*"* cr^ 4jLL^mi eJJt 
-"J"! caul] i .j i nt '. *_<CL>«JU (_y3 4ii3L»-a CjLloJI ji&~\ (j'V (j-a IjjjSj (j2 tjjljl 1 

i3_i4l,l [^ Li 1 1 mi ji^^l j-i^sLltJI (ji_i SjjjiJI Lai .3je-<-uljJI 4ajLSJI S^jjiiLi 

.SjLjlSjJI 4-loJjJI l-cj-oLLU (jjJJLij (^jjdl lillljV 3kal-.t I JjoXI ' a . tU.^-.a 
jjij 3^3-J u^l (J^l tfjui (_,xi«JI Jji-Ltl v2jLa>lc: 4-2Jit3 i$ji\ JjjUl o! 
a jJiilt (jLj JjJLILj l^ir jj^. <j-o Jji Max planck dlj^lj (j^La (jL£ 3jJu12j 

7tja^>JI j I . ^ " W <1j*_lL> SjjJiJ>JI ClLsl Ml'lC^I J^-lS ^?t!-" (_7-^ " (j> 1 1 * ^ 

J C I 25j ^Lal/lJI (j-a I ii ii J-&*^\ (JtH? 1 ^' 0^ (j^J '^-* : *'" SjJoLZa /_i L^J 3jjJJ,l 

«Lj_LjJlJI i " 1 1 . t ^ ". » 1 1 j_uG jji j_ujllll a Lai ' flJb i_£JJI (_y3 Liis VI (jjjblJI 
j ic -jl La3l j_uQjl (_i (_P-<4j3 ^^xbUI (j^ 4i-jLco 3i!lai liJLi&j . 4^ljJ>Jlj 
?ljL«J!j i«LujJLll CjLuIou^J! T^jjLj f_^Z Sjjj'* Lll2jIj «LojL>^L3}U i (jj^^JjJI 
/. oUtl j_iSL2jJI Sjus «L»-jJi,l (—La i "j 11 ^jjJLlI (»^ 4 j -a- j i ii 1,1 A i ih'i'v II j o"i i nil 
,-J \l j S tl CjVjL*_a (jj_3 ij_cbL>J1 ) . ^ «ll ^^3 La? . «Lc^J q\£ 1 -i J a j — 1 1 
. LvL>o ^>i^l 3-ajLia ^ 2Jj j A ii" I u joSLajJI 4_uJjJI 
2 Jj la ' ^ " 2 2 a. (_g jJI 7-Lj=_iJI TtjLxJ l?"^! L)l-^ ijjioL>JI LZLSj (^ La? 

^3 <Jj 4_JJt_LxLlj1j iLlJV^J^.LjJ 1 A^LlJI JUUlJU ^3 jj U" 1 1 j ^j I II ill (J^>- (3^JU -^ 

^_j_j_4_j-1 aLl2J1 ^Lc (j-l-iLL*_a LLj&j-t^ol Lbl i _ 7 _A t^£jj>- 2\ a^LlJI j*_lc^v ^-ujlj 
^j-A^j (jjjLa^J jLiiul J_2Jj ./■ o I ^ 11 rO^-aJJIj ((^JijlII)) ^U11 (j^_l i _ T 3l_Ltf3l 

<b^3 2jjj1^ ml jj^sLl^. liJLia (jl ^yJI (cdJi ^^3 '^'^" >*j) Thomas Kuhn 
(_gjj| (j^aLiJI pj_Lbj_U 7t-JjL3 (j^. *L<j_L«JI (jLiki? fjJs 3juL2JI ''JJ '^H (_,-3 

.«LaLc 3j |Q ' ^* I /cJjlII TtJjLj (J-^-J 4_J^J_ujJlJ 
'"'1 i J 1 1 (_>iaJLJ (j-a (jj£jb /- oUII i±t--^-Jl (jLa i JjLcuJI \l ~<-V I ^j n^LiUJ 
(j_a (Jj^lJI SjLclj j J " "*" "' ' I J iCjLjiLlSJI /- i in'ij (JS uiJJ i«LLaJ,l 4_lJLuj|jJI 
j«Jajm ' " ' I i J 1 1 ojui (JlLa < ~ « 'v I ^j~ < ulj .(j^SjJI (j-a «Ll1Lc «Ls-jJlJ 4^j^jla (_^jL2jv 
(jjjj! ja_L«J! jl La il (j_a ^ i lajJI ^LiaJLiJI i " . U i"i j iSJjjIa CjI^ILoJ J^jsJI 
j| ^ ^ ir^ir-i-reJ pjjloj^ j'iJ^ (J-^* - ijj'^1' '^J-'i D' ("^ L3-*-^-y J' 'OJ&J J '£ 

. 3t_j_LtD 1 jj, 1 ^1 1 n i _ T b cQjLS_a 
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liUr oUUiJi 4* 



J- 



f- j^ijlj f- IjJ^I Jljj VjJ-^ 1 «jj>-^ V;:M' ?_j-^ 



(JJL>J J)^ o^ f^4^ ^-* t 3~ ' J ' 4-ajLa-"< i nil Jj-il^-LiJl JijJl^-j t^JLui^ijI 4jt-LiIa 
i2_3j_«i,l ojui (j! . ( _>^L>- ^c-1 (_y^ ^jLj^-l LSj^ 1 ?^ '(*1*jI (Jj^* - lj-° (J^ i<l-r"io 
Ja i "j II <AJI ji i« .iLu-uV! jUa! » L^cj-aJe-^ ( _ T ji 4_l>-^Jjj Jj^l j-lo-Ll I CjL^vjj 

./<sl»JI «U£ j-«-y (.gjJI 
LsjLc ti^»-LJI ojSLj Lx-Lu i LoLx-i ^>-Lio ^cj (_jl£.j hjLl>- al ^^» * (_j-3j 

J iSlA$ i Ijijj ni <±x^vl_jJI I Jlj* Ja-a-^lj i«(_£.}L*JI» /oJjlII I J_;U I La 2 i j " ^^3 

» 1. 1 J j-jj_i£: C^vLJI ^La (... I j£ JLa JlS 4J| 4 .unit (_Ltc^ljJ) J-ojlII ^ 

d ,>.j^" , ,.* iLlm\j^ -J^J i3JL>J| oJLA jJlLo (_ t 3j i JtjLtuJI r-ijjjjJI *-o ^_ysj\juj 
(J_«_«JI «La_Ljj «_a /aja- i n'nl r-jjjiill ^>jj-*3 /ajj 4JL9 i4 i^i^LUI (j-° Jji-A (O^J 

^1 neo-Kantians jjl^JI ir^J& L?-iLys fLul jLil jlIIj iZUa-mlaJI oLiisLU! 
|^JL9 Jl2J 2 aj S >. 1 1 2 *J.'^^ aUJI fft^ail ^^3 j_l»j <til ^Ir I jui r-jjjiil! Jj^jJ 

.«(<i-<JiJI (JSL! -"jj^" 3jLcl» ^Ls dJJj ^Li 

HJjSDI (3-^*^ 4jjjjj| '"'Ijj i .. A'.tl ( ^c i^ It- "It «La_uJ CjVjLjjJI eJJt (jJaju (jLSj 
.4jjl3|j ^^iSI /j ' ^" a "'" J^>- £ ^=-J^-> J^-^' Lgjuaju (jLS (j-<->- (_y3 
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'4£oJt $JaL» 

-" Lj ' 1 1 j 4_i_oj_2JI cjUI j_*J!j cjLiLIL»jJIj /oS!j>JI (JK >"» T (jl L«i LoLxj 

3-3jjJ,I doLa-ii (jLs dJLIJLi i(jj|j_SJI j-j-C j-jJu^ l jls[li.\ JjJl>-j iA-UjjLSJI 
jsiaJI ^pl-J jJLtj .(j-ojJI jj^xj I ■>■_»! JjLpj L^xjia ~ j UaLx-i^l eJJt j^Lsjj 
/yjJI i I J ■ " a ' dJLj^laJu r-ijx-LlI CjI^jJLIj ddajjjl i4_l»-jL>- (J^I^jlj Liiaji 
CjI Jukuiuil (j\j qJ^SLuII tc • • aj (j^jJI j-o (_y^-J . 4_jl»-l Jill (J^IjjlIu I JjQ ^pl3 
. (J^jJLo J-i^-J ^ilSLS ^ol Lajlolj <tx-ijJLll j_u-uu£JIj «CbJi^JI 
Sj^jl i n II 5j-S[ a] I cljl£ (2j i n'tj-flJI SjjiJI SjIJlj) aI789 aLc (jJl^jak j_La 

ALAJjiVI «_L^J-0 OJ^i 0' t T x:: ?i L£JJl pJ-U3ji,l (jl ( _ T J* /<sJL«JI «L*-|| £-£&>■ (_5-3 

n—JiSLij ij_SL<L> SjLc (j^cJj iSJjjJI 3JL>. jjt ^^jejjLlII (JJ^tlllj ( _ J -mlj i nil 

g Llq-iSL! I ^^3 3jj^3L«Ji,l CiLx-aI i nil jj£, ^J-iLc CjIjLa£. (J-loJlJ-" i ii a CjJl^cjjj 

<j^.J iCjLlUou^JI (_y3 (j^jjjj-iijlj (j^-uLLsj^jJ! j-j3Lj (j£.j i(jLwlj ^ j i u tj-flil 

gl_i.ta.flj I Cj^Ls-j (_<_ _^-u-ij---_tlj (j-uSLj^-o'-f I C-ljLsol 

(ji (2>SL«-i 4-flJHjJ, I JjjJI ij-ij <A-u-ulj i nil cjLS^IjJI (jl (Jjii (jl J)} i nil (j-o 

i<__L*-___''-f I JjjJI (jj- i n"i 4J4--1I (JjjJLs i«.3j_i_JI (jJaLLo)) Sj^Laj ' . ' ' "^ J '"**' 
(jjjjl_4-i L-4-ijJ tdl^" ilia Jj-C Jlx-d CjLojL^o L--j_«I (_y-£ «L)jJLi-l,1 rc-o *-/1 (JS i"i"j 
jl SLl-sJI i_ij I 1 11I jl (JjlJ^UI «LjJI (_y3 SJljIj J_»-J L_£J2 l___ijj_i_ La 3Jj_s 

i-aj^jj^dSjuLlll 3Jj jJU pjj^-'jl .(^-sLl!! f-ljj^l <ua Lxj) ^Laill f-ljaVI 

^_j^ « ' (JL3 i7-jj__JI (J_*-Ij_o f-i-* 3 ^ cr^J -(j^-jj^'j -J*-' .1 »^"a VI (_£jj LoLx-i 

.*_-_*-> j->- VI I J '^'.'J J laj 1 "~ •" a j| 
CjIjL^C Jj^a_o (_yji iLLX-a'iil ' " I Lj ' a j Lajj I ojui (J!Lo (jl si oUII j-fuuj 
.(oiaJI (_y3 4_Lflji>- 4_Laj^ ^J^ ^-^^J ^J^- 2 LoLx-i Ij^jLS Ji^j 11 la 2 3 A j n 1 a j 

'"'I a >l La-a i5j-j-u '"< "M I l-^-iLa i(_jjiAILi Sji^vj^ (jj^-ill oJu* (jl (J^-j3 I JLs 

CjIj^ 3Jl£. iS^o (Jj^J Ut!-^' *^' C3-^ ^ "'^*' <— ^1 muSVI Jj-r 1 n"t I Jj** (Jljjaj 

^ «Gl J (J5JL2JI jl |j_dl i_aLii^l ^yJI Jj-ojill 1^3 L$>?y J^ 'feu^' -*^ 

Cj Luis u^J I (_y^ .jaJL«JI (j^a 4^^flILo slj^vi (_y3 »1 olr (J^lS (j-a > Jl>-Ij lI^j 
cjl£ 1 LlLc CjLvjJ (Jjj vIjVjIjla (J^J (Ruffino) ji^jj 4^j^L> jl Oj>o ^iio 

Ju£ 4_Ll£ (jJ^JJ^J jiLpJI J T* (jl J^>>J L«^ Q-* xJLLLaJI (_^ol Jl^ (_JjJ AjSjJJLA 
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3Ji>Lj dJl_L&j . JK uiL (jJI jlju LtJ^ i. r i in ^Jdl (^jUu^JI cJill l>a>c: 

(3 < i ntl (jl VI iAjJi-lLsI^LII 3_iuJ ifltl i ^ ,~..~,K\ jja <li| ja^lo (J^ J ii'ir I (^^aUtJol 

f«J» JTuj-lI (jLj t_J_9-3_J t (^SU-i ^till I Jla ^Ir j (Euler) jJj^ ,_,k"* I jJs I j^'a 
JjlII ALku p^TtJej (<sJ 4JI Lii ijJjjjj 4-iLSlSI (Jj « (_, 1 1 ^> Lai! 1 i_il i n^JI i a lujSj 
jjs JJjJj-lJ (jlj JjJLlI (jS^JJ ii-£il!s (j-o jiiSij . Q$jujg*al\ «Lc^Tl>.I (Jj ^^jLllII 

SJljUoJI (j^ Monadology « j^v^i! 4_<Jj'^l jj^sLLaJI » J_^v 4TLfl.Lo.la «jLCLml » 
.Sjjinll tiJJj ^1 3 runlrill oJJt <_. i n't 4Jlj iAnn Conway 4j^jji? jl 
<J_ui (_j-l!I SjSLaJI (jLa i Lujla jojjuM TtJjLl (JjSj La jJlSj 4Jl3 jl ialla.1 JJ 

(jLa (_3->ujJI (j^-jj Loj I Jl>. (Jjjj-s j» j 3 * " (j-* 'Lloj^II 3JjjJI (J^>- 1 789 jju 

^TlV^I .-.I aaiaJuJIj ijjjijl Jlo ^yS tJ7 xu-uji\ J^C- ■" J i J '-^ '" J »l oUII CjUVjj sljl 
i Ji_<_*_i JL>- ^1 LcLlujI jT&I 3j_a>Lla_i Cj^jLj Jl3 i4uV~>^ «_oL^o ( _ T 3 4jo , nj 
JlJLIj i«j_uQll CjVLjc-O)) ji (ijjiJjM (jlaLLo) I j"_; i i ""' (jiCxJ (_ t Tl!I <^lij (j-*J 

(jLSLa (_gl (_y3j (jjjLlJI (_p» jl (_yl»-L! jLJjjJI ^LajJa JlJlc 4 oKII ojui clJuuus 

^J o^ < fl ' a J I t(j-< j'rj i nU (J^S (j-« ^*-> Li_l3 c_U_ajL?t_u_ul \-q£ i<i LLLLa (jjjSLnj 

3Jl^*.J ^1\ J^J-* p> J $" rt 4_)l '.(JjJjl *_Ut>. (_^J CjLloJI 3*_L^>- (J-* CJ^J*** J ' u U 

/j I c (j .i j lj i3LLlTlJi,I ■" j &l ai Ij jSLaJi ^j" i ii a (_yic ^j'iil iLa-jjJLi «L«jl3 
i«LiL_Lu_a (_ 3 _L«_cj ajJjuI (_ r ^Lc cLsJSJl ^JLA ^ulaj j^- 4 - 1 ^ *cr^^^*- >1 ^^ l£S>~ ' ' ' 

(j^j jj_fljj| (JIslIo (jLa n_iLiSL!l I jut> (^ l_Lu LtSj i^lilo jjjJI t^jjLj ^ ■->'« 

SjJlJl^JIj 4-u-LuaJlj tLuujJIj «Ll1jLJI CjLuIolJjIJ Lluli?7tJjLLll £y> ^js>-~\j 5^Tl9 

5i La-i i "II j>jijfc (JjA ' . l2j>JI (j^ jjJl«JI ciILuii (jLi Lxjjj iSj^jiSLiVlj «Lujj<JIj 

x^j_o jii-Li (Jj^i-I jl 4^a j»>23 ti-tjp- njlj-iioxll (j ii i •> II (_g^SLi!l 7cjjLlII fjJs 
3^Jlj-3 LJLl^-I i _i j i ii II (JjAjj . Ajj mi j 1 1 Sj i -V 1 1 .iJi^e-o (Ji>- (_y3 Sjlji^lJ! 
(j-oLLlI JJ-2JI (j^ «Lujj(JI <A-u-ulj i nil 4jj^L> Ij_lo V I (JlL<i£ Jl>-LJj .4_ijejju 

LiJIjJJalj (ji_jjj_luJI '.jo^al (j- j-j^ yi ■— Lp' cr^'j 'J '""^ o^^ ^* 1 ^' lt^*" 

(j-o 9-j-i (_yJI Lilli i^^l J^J • (J-^lsIjjlJIj (Ji_ujj LaJ I j tj-n i ii tjUllj Cx^jj taX\j 
/sja^l C^jjj JlSJj .3j_L«-« 4j^SLaj «Ll3l2j 3Jl>.j (_yJlj it— !j-«JI «_uu>J 3Jl»-jJI 

jLuj,^ 3_lJjJI 2L3l2!lJIj ^^o^Llu^I (JjjJIj 4jjjj.II 3JLLJI 3-*jLj ccse^cal ^pJI 

(jl (j$-CJ jjjiiJ! (_^L>Lla (jLa oLll^lJjJLi j-o^I (jj I «"j LoJlJlCJ Jjl • a -- 1 1 LiJJj 
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ijj^ a j*j **'j .^$-^}\±xl5J\j <<jjjjI£VIj . j^JbLJI^ ( (jjj^ajiuJI -2 

.(jjj^ail _ 3 

.(jjJj|£&J1j ((jjjjLlLJIj Qj-I 'l I IrMI -5 

^t- -"jti (jjj^Jl ^Jj u,fcHjUi^'j O^Jo^' k^i^I_jjLCJ1 -7 

.((j^JLLajtfl 
3_j^LII . (<jLtV1j (jjj ni'ij-flJIj J-uL^jVl <Lu»L>.) 'iLujJJI Lsjjji -9 

.2uJlU|2u«JL«JI 
.^LJI (oJbJI . ^UjJLaJI <Ujj^'VI LJLcLbLjyJIj fjJbJI -10 

(jl£ 4JI (j_a JljV ( _ T c j-l^ jJ, I (_£jSLoJI tii^taJI j! «L>uL3JI eJJt (j-o 7" ''""'JJ 
OMalalut CjjL9 ji t " « * i < ^ (_ 7 ^J' * Ui '"ill (j-« J^±& »JJ ^*~ (jr^ Jr£-*~*^ ' ^L? ' ''" 

tS-jj S, i M < II cjIj-oLHI ^^.iix-a (j-o I— ij< ."ill oju* o^*j cjjI£ jlsj .3j_uSL!I 

4_LjI_A Sjl^J '— UTl^-i (jlS J-2.3 jj>- x\ (j^ajtgjl Lalj. i(j\JjLoJi,l (j-o (jjjjvl (jlSj 
>aL>JI jl£ LujJjj 3JLv J^^j .r-jUJI £yl 3-ijlaJ.I jl <LlL->J.I Jjlj-U (j-° 

5-j-jI i n->JI cjIjL^J.1 (j* i ii-sj j_& . jLp-jJI j^L>JI «JsljJI (^ (Jj - ( _ t jjiLiji'^! 
'p j" i "ij ' jj^- " ^JlaJI l>Lt»- oi'^-" (jj^^iiU L*illji (jl . SJLts 3-J t~ cj!jjl£ 
(3-1 ■>""> (^ U ILi L^J <3>Lc V) 3jJL»-a 2ri_iT-in jlSLal 3-ajL>J dili I^Lls jls 

f^l |jl Tii nlj . ajlj o~r i nV 3_aj^UI 2 i^.UII 4J3jL>JI Jaj^ iSJLj 03^-" (JSLuuJ 
(j^^sjLflJI SJIj^ I Jj-^-J I j j i n L-bjJ (jl JLjso 3_*-l3jJI 4-L3>Li.Vl (jiiin^l 
(_y^ 4-jJ jt~ i nlj j<sJL«JI ja^JuaLiiuJ dJsjia oiJ-^^3 4_u-alj^Jlj (j^-J Uj_lo 2 1 j 
: I Qy 1 * Jji£L« «Ul>-I «u (j_u_jjj t(J JcstU ^-;U-« (JiJj-u iJJLlA ^ 2 *j^j . ^ mAa Ll^jJl 

diij v^jjLsj c^j-i ^jJLlI c-jj t Mill 1 /j'.<h«l ^pJI 3^L2i!l oSl^a cA^aj Ja 

3j_l^S «L3_j_3_>- ijJLijfcj S \-tbj n <" i n" clulS (_ylll CjL«^u^><J,I (_yJl CjljLtia^JI 

7c_a^L_a /c_i-uj_) )1 > o" t nLi jj 1-^" 1 1 /qJjlII (jt (j^>- cr^ *f*^r' ^""i' 1 «Lj_4-A2l 

. LUi h t-a aLs! (Jl*-^ i— iLiS 4_)Ll4j (- 2 jj ijujl IjUt jLs .3^_i^^U-LI LijLl>- 
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dljjJaolJ I j la jj i^j^pSLlVI <_)jj-uL>JI pl^li-l J-iiiaj 4JI «U£ dJLJu V Lx-« 

. Ifljlr LJJl^.1 (jlll 3JLLII dJJj «U3 aJlJ-" in't (_gjJI /oJjLaJI c-JjIih^Li JJjlII (jx. 

Ij i ii j 1 (0-&9) LlTlj jJL^I JljJl^JI Jj^JI t_j>iL (jijj i>Lta njJLL* ajJLs 



a» «1 



(O-iJ-ill A UaJu I (jl . J-I3J (jl (_^>-i (j-« p J ' ' -"„' Ij^J^ LaUaJ (JL3 KigLuLajUU 
. «Lxl«JI (j-° (_3-!L>^' lJtH?^' 3>j!-} (_5-3 JaAjfo jida-ij (jSLIj 'Jr!-*-y 
<-.! u I , ,. Ilj Cjl.iL*JI Sj La-j • •■ (j-o jj^till _o-& ija^Jllj ^^j-uL-ual j-o^l (jl 
^^ ^-aL>. ^l^aJ 9c-LaaJ ^_a 2l 1 JJb^ . «Lil_pe_<_u (jL«jl JlJL« CjJl>-j (_ 7 ^-JI «L_uJl2J,1 
' * d" 1 ,; ' u j' a w" '*' 1 - ' Ul .U ^ J A J VIiaLlII fjj a J a 2 kal ->■ a j~<VI c. . At! dllj 

(JjL>JI Ijui (_5 CUJ-i-ij 3JijJl>- L>-jlJ (jl • I J 1 J I »"' t_J^L-oij 2jj ka-lJI I 3 |j 

t )^j_ulj>J1 5) Iaj 1 ■■ «L*_uj t (_^j>o ^_ujtj 4-J 0^ L$_il ' J3-. J «L_uljjJ1 jj_« 

(_^ J;"" '"II 3jj_ca lO -1 O' I '<> OJj ' 4 j 1 U 1 1 j 3j^£LaJl <_ojLk^aJI -1 la « a (jyi^- 

ilUoA Lai . L^UI .iLSLi^aVl Sjl*HI cjLVoJI l( jL>LJI . IjUjjl >l£^l JjjJI 

.<_iL£JI Ijuk 
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jjlo i ii (_y3 (^Lftj w ^m 



VI 



. 1932 alall ^Uiiilq J^JIj-O (j-o * 

(igjl g i nil dJLuKjII f^a) SjjIsLj^JI j»ji*JI ^ oIjjj^jJI (^Ic J<^-»» * 

. 1964 aL*JI jS i nj-a «Ul^L>- (j-o 

• 3_pj» i nil 



. 1936 

\ I no ill (j-O ((JjljjjJI l*LliIS_lo 

.1961 ^UJI 

(j-o-jjJJLlI 4_i_j_A j '^*^ * 
J o r j .(J_ii_oJ 4_«_oLv (j^ 
.SjjJJI oL*-aUJI (J& I i^aj? 
(. I t-"ij (_, olr Jal mi'i <l! * 
SJlx. /_^ 2 A I" -^ 1 1 «G^e-i /_i 




^jAJI^afi 


«Jf 


UbUtUtt 


Jl$ 


:< kxll3 




^_Al_L^ J)j.t-i-u.<: 


. j 



SOI 



. 1924 al*J! 4-ujjJI j-Lajt 2_^jj iT.' J^Lj- ^ ^^'3-° (j-° * 
,j_o 1967 ^j U II olj^Jj 1948 aninlntl olj>£.i (jj^J- 5 (jr^ J'^">- * 

JLa_o /_a olj^l^jJIj j j" mij -vlll -"'I 'I j ui (j-o j_uSL!l lr i_ajjioi * 

d U l~ ^- t 1 Sjjt^JI JajijjiuJI (JjLcitAj ^ ' "^l-''* aaygSJI 

(j^_<na_«_a (_j-Lc 1— 2j_<ii JL3j i3j_&L2JLi 4_j_>jj<_!I «1_«_L!I «_«j*-a J ijac * 

.*_<jj>JU Lx-AjJi^ai CjLu^3U^J1 '"" sella <^<t 
(j_o (j^-Sj-oj^j-o (j^-°'- J - u w 3J 'J '^* " (_j-^ ^ 1 njal *-3jl (j-o «l ' 'i«> T' 1 -'- * 

. I 1 ■■ * ) & 

,_£ 1_L*-j_4_«j 'j-^'j 1^1" "i? J or Li£ . S.ulsj'i/I »Ljjjnll ^jjJI ^L>o^Uj 
. Sjjji ntj «Ll2j^3|j '^JjJIJ '^^i?- ' <^jL«-aL>- 
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ICJIlk^ 



uj^lSm tcjjLiJ! jj=-3 jiia ajjJfljj jjj«J! ?jjjj 4-uia <_)LiSL!! I JlA u^sj 

<US lLLI V La_aj (!4lc flLiSjX. La ^jic « LaJ flj^e-"i jL£ La-lji i JJjlII (jr^U 

Sjjjjia jjjjjujIjSLII I JlAj i(_jjjijJ! f Ijj^I 4j^Sjf ^ji^. ,_LJj jjj«J! jLdjI jl 

cIiLuCbc-a (ji 4 n 1" -»d I 4jjJl»J! «uJajV! *-"3J u^l olusjj (J7 lJ! 4j^Jljjl!! aJLA 
jili! (_JJJI *_«i>JU jj^Joj jj^ L^ia aLtaj Ji Llu£_a (^IJI 4jnj^tlj i<La]lit^ 

aLtajll ljuk 
iLSLjVI JjLjJsj ijjuSLijjaVI Jji^JI CiLalflmV 'Ls-J-^u i-flJJI! J'^' a JJ9j 
(_yi il_!j_«J!j i^Lj-iLJjjJIj h^uJLllsJIj 'L.-'JJ naXlj njuLLiJIj i(j-\jj_a_jjjJ!j 
tliljjtlaj LusLi. ^LuiS ujIjSLI! Jj-^Ij i4jJJjlI! d slaJVIj JJljJ! a^SLs^jjJflj 

^ U-iLa jL£ ^jd! ilj^jlII JjLila ^ L&JJ Ijluop ^1 4jjjj«J! jjUl 

<LjcjIj ajJjIi^ CjI^J (jjs (jj_uLJj-JI 4-JJ 4Loj La < n mj i JL>JLI I Ju& /yb 4_aiieJ 

. diiinlnllj (jJjJ! (j-a 2JL^J fl^JaLvlj 

hjjXjj (j.M in tlj-a t^jAitl! ^jSLflll! tJ& ajjji^J! Jjj^aJtj k±jj_l>J! (jr «l»J! 

i4 I iiiLjJI «Qj|j ^-J-)L) jJjUuJ ^yC Cjdszli AJ i^jJ^JJ J^tj-ulj (J_U_)L) j^>-j 



